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ABSTRACT
A study  was made o f  th e  s o i l s  in  th e  sugar cane area o f  Louisiana 
vh ich  involved  th e  A llu v ia l  s o i l s  o f  th e  lower M ississipp i and Red 
R iver f lo o d  p la in s  and O lder A llu v ia l  o r T errace s o i l s  bordering  Bayou 
Teche* The o b je c tiv e s  were t o  determ ine th e  t o t a l  s o i l  potassium , 
exchangeable c a t io n s ,  o th e r  p ro p e r t ie s  o f  the  s o i l s ,  the uptake o f  
potassium  and r a i n f a l l  a s  r e la te d  to  y ie ld  and response o f sugar cane 
to  f e r t i l i z e r  potassium*
Forty -n ine  f e r t i l i z e r  experim ents were conducted a t  28  lo ca tio n s 
on 16 s o i l  types by  th e  Agronomy Department o f  th e  L ouisiana A gricul­
t u r a l  Experiment S ta t io n  from 195^ to  19^3 • Treatments in  each 
f e r t i l i z e r  experim ent c o n s is te d  o f  com binations o f th ree  r a te s  o f  N, 
two r a te s  o f P and two r a t e s  o f  K p laced  in  a  randomized b lock  design 
w ith  th re e  re p lic a tio n s *
A vailab le  o r e x tr a c ta b le  c a tio n s  o f th e  s o i l  were e x tra c ted  w ith 
0*1 N h yd roch lo ric  a c id  and 1*0 N ammonium a c e ta te  a t  1:10 and 1 :20  
s o i l  to  so lu tio n  r a t io s *  Tie 1 .0  N ammonium a c e ta te  so lu tio n  
e x tra c te d  more potassium  from th e  s o i l s  th an  th e  0 .1  N hydroch lo ric  
a c id  so lu tion*  More o f  th e  s o i l  c a tio n s  were e x tra c te d  a t  a  1:20 than 
a t  a  1 :10 s o i l  to  s o lu t io n  r a t i o  w ith  e i th e r  e x tra c ta n t .  Potassium 
e x tra c te d  by th e  methods s tu d ie d  was g e n e ra lly  h ig h er in  th e  A llu v ia l 
s o i l s  th an  in  th e  Older A llu v ia l  o r Terrace s o ils *  Although the 
a v a ila b le  o r 0 .1  N h y d ro ch lo ric  a c id  e x tra c ta b le  potassium  was s l ig h t ly
lower in  amounts, I t  was h ig h ly  a s s o c ia te d  w ith  th e  exchangeable 
potassium . A vailab le  potassium  was n o t h ig h ly  a s so c ia te d  w ith  t o t a l  
s o i l  potassium  bu t i t  was h ig h ly  c o r re la te d  w ith  c la y  co n ten t and to  
a  le s s e r  degree w ith  o rgan ic  m a tte r  c o n ten t o f  th e  s o i l .
R esu lts  from a  f a c to r i a l  a n a ly s is  o f  th e  y ie ld  d a ta  o f sugar 
cane rev ea led  th a t  th e  response to  f e r t i l i z e r  potassium  was s ig n i f ic a n t  
in  4 experim ents on A llu v ia l  s o i l s  w ith  a  maximum response o f 1 .9  tons 
p er a c re .  “Hie y ie ld  response was s ig n i f ic a n t  in  10 experim ents on 
Older A llu v ia l  o r Uterrace s o i l s  w ith  a  maximum response o f 3*3 to n s 
per a c re .
R esu lts  from a  com parative a n a ly s is  o f th e  y ie ld  d a ta  o f sugar 
cane rev ea led  th a t  th e  maximum y ie ld  response ob ta ined  to  f e r t i l i z e r  
potassium  was 3*3 tons per a c re  on th e  A llu v ia l  s o i l s  and 3*3 tons 
per ac re  on th e  Older A llu v ia l  o r T errace s o i l s .  The re la tio n s h ip  
between a v a ila b le  s o i l  potassium  and response of sugar cane to  
f e r t i l i z e r  potassium  a s  determ ined by th e  com parative method o f 
a n a ly s is  was s ig n i f ic a n t .  Die re g re s s io n  eq u a tio n  fo r  t h i s  r e la t io n ­
sh ip  shows th a t  a  p ro f i ta b le  response o f  more th an  one ton  per ac re  
was ob tained  on s o i l s  which con ta ined  l e s s  th an  120 ppm. o f a v a i l ­
ab le  po tassium . G reater responses were ob ta ined  w ith  s tubb le  cane 
theua w ith  p la n t  cane.
As an average o f th e  4 lo c a tio n s  s tu d ie d , th e  potassium  uptake 
per ton  o f  mi l ia b le  sugar cane was 2 .38  pounds as KgO in  the  mi l ia b le  
cane and 5*27 pounds a s  KgO in  th e  t o t a l  above-ground growth. Ihe 
mi l ia b le  cane contained  h-5 ,2  per c en t o f  th e  potassium  in  the  t o t a l  
above-ground growth.
ix
Simple c o rre la t io n  c o e f f ic ie n ts  between r a i n f a l l  du ring  d i f f e r e n t  
p e rio d s  o f  the  y ear and y ie ld  o f  sugar cane rev e a le d  th a t  in  many 
cases s tu d ied  a  lower r a i n f a l l  was a s s o c ia te d  w ith  an in c re a se  in  
y ie ld*  This e f f e c t  was more pronounced on O lder A llu v ia l  o r  Tbrrace 
th an  on A llu v ia l s o i l s  and more pronounced w ith  s tu b b le  than  w ith  
p la n t  sugar cane*
x
INTRODUCTION
Although Van Helmont In th e  e a r ly  seven teen th  c e n tu ry  regarded  
w ater as th e  so le  n u tr ie n t  fo r p la n ts ,  farm ers had been u sin g  potassium  
unconsciously  fo r  many years  b e fo re  th a t  tim e In  th e  form  o f  anim al 
manures and wood ashes t o  Increase  the f e r t i l i t y  o f th e  la n d . I t  was 
not u n t i l  1840 t h a t  the n e c e ss ity  and Importance o f potassium  fo r  th e  
growth of p la n ts  were f u l l y  e s ta b lish e d  by th e  chem ist L ie b ig . Since 
th a t  time considerab le  progress has been made in  develop ing  f i e l d  and 
lab o ra to ry  techniques f o r  determ ining th e  a v a i l a b i l i t y  and requirem ent 
o f potassium  fo r  th e  growth of p la n ts .
Potassium in  s o i l  e x is ts  i n  d if f e r e n t  form s. Some forms are  
so lub le  In  w ater. Some forms a re  in so lu b le  even in  s tro n g  a c id s ,  and 
o th e rs  a re  of in te rm ed ia te  s o lu b i l i ty .  Most o f th e  s o i l  potassium  i s  
no t a v a ila b le  to  p la n ts  even a f t e r  years o f cropp ing . A la rg e  pro­
p o rtio n  o f  i t ,  approxim ately 9 9 .5  per c e n t, i s  in  p rim ary  potassium  
bearing  m inerals in  the s i l t  and sand f r a c t io n s  o f s o i l .  Diese m inera ls  
include  m ainly two micas (muscovite and b i o t i t e )  and two fe ld s p a rs  
(o rth o c lase  and m ic ro c lin e ) . Clay m inerals such a s  m o n tm o rillo n ite , 
k a o l in i te ,  i l l i t e  and o th e r  hydrous micas and s o i l  o rg an ic  m atter 
con ta in  exchangeable potassium which i s  the  im portan t r e s e rv o ir  o f 
r e a d i ly  a v a ila b le  potassium  in  th e  s o i l .  Soluble potassium  th a t  i s  f r e e  
to  move w ith  the  s o i l  w ater amounts to  a  sm all f r a c t io n  o f th e  exchange­
ab le  q u a n tity . Die so lub le  and exchangeable forms a re  in  e q u ilib riu m
1
2w ith  each  other*  A red u c tio n  o f  th e  so lu b le  forms by crop removal o r 
le a ch in g  i s  fo llow ed I n s ta n t ly  by a  t r a n s f e r  from th e  exchangeable form s 
so a s  to  m ain tain  equilib rium * When a  so lu b le  f e r t i l i z e r  potassium  
s a l t  i s  added to  th e  s o i l ,  a  t r a n s f e r  occurs from s o lu tio n  to  exchange 
su rfaces*  Another eq u ilib riu m  e x is t s  between th e  more e a s i ly  exchange­
ab le  and th e  potassium  w ith in  th e  c la y  l a t t i c e ,  b u t t h i s  eq u ilib riu m  i s  
more s lu g g ish  th an  th a t  between so lu b le  and exchangeable forms (72,
106).
For th e  p a s t h a l f  cen tu ry , s o i l  s c i e n t i s t s  have a ttem pted  to  t r e a t  
th e  s o i l  w ith  v a rio u s  chem ical agen ts  to  e x tr a c t  some f r a c t io n  o f th e  
t o t a l  supply o f potassium  in  th e  s o i l  th a t  i s  equal o r  a t  l e a s t  p ro ­
p o r t io n a l  to  th e  amount o f potassium  th a t  a  crop can u t i l i z e  during  i t s  
growing season* An id e a l  e x tra c tin g  so lu tio n  fo r  a v a i la b le  o r e x t r a c t -  
ab le  s o i l  potassium  has never been found.
As em p irica l a s  an e x tra c tio n  method fo r  a s se s s in g  s o i l  f e r t i l i t y  
may b e , i t  may provide n e v e r th e le s s , one o f  th e  most u s e fu l  means f o r  
a s c e r ta in in g  the  most p ro f i ta b le  re tu rn s  from f e r t i l i z e r s .  I t s  su ccess­
f u l  u se , however, depends to  a  la rg e  degree upon c a re fu l  c a l ib r a t io n  o f  
th e  r e s u l t s  o f th e  chem ical t e s t  w ith  responses o f  d i f f e r e n t  crops to  
a p p lic a t io n  o f f e r t i l i z e r s  on d i f f e r e n t  s o i l  ty p es (97)*
A study  o f th e  responses o f sugar cane to  th e  a p p lic a t io n  o f 
f e r t i l i z e r s  has been in  p rog ress in  L ouisiana f o r  25 y e a rs . Of th e  
th re e  major p la n t  food n u tr ie n t  e lem ents, potassium  has rec e iv e d  th e  
l e a s t  a t t e n t io n .  Since th e  f i e l d  experim ents on f e r t i l i z e r s  f o r  sugar 
cane provide a  means fo r  c a l ib ra t in g  f i e l d  responses to  f e r t i l i z e r  
and s o i l  potassium , t h i s  study  was begun* Die prim ary  o b je c tiv e s  were
3t o  de te rm ine , ( l )  t o t a l  s o i l  po tassium , a v a ila b le  and exchangeable s o i l  
c a tio n s  and o th e r  p ro p e r t ie s  o f  th e  s o i l s ,  (2 ) y ie ld  and response o f 
sugar cane to  f e r t i l i z e r  po tassium , (3 ) re la t io n s h ip  between s o i l  
po tassium  and response o f  sugar cane to  f e r t i l i z e r  po tassium ,
(4 )  uptake o f  potassium  by sugar cane, and (5 ) r e la t io n s h ip  between 
r a i n f a l l  and y ie ld  o f  sugar cane.
REVIEW OF LITERATURE
Potassium  has been Included  In  th e  l i s t  o f  e s s e n t ia l  e lem ents fo r  
p la n t  growth s in ce  th e  e a r ly  n in e tee n th  century* Since t h a t  tim e , 
a t te n t io n  has been focused upon th e  ro le  o f potassium  in  p la n ts ,  b u t 
i t s  exac t fu n c tio n  has n o t been d e f in i te ly  determined* A g en e ra l 
conception p re s e n tly  h e ld  by many in v e s tig a to rs  i s  t h a t  potassium  
a f f e c ts  se v e ra l v i t a l  p rocesses  in  l iv in g  p lan ts*
H artt (52 ) rep o rte d  t h a t  potassium  was a  s p e c if ic  a c t iv a to r  of 
th e  enzyme in v e r ta se  in  th e  sy n th e s is  o f sucrose in  sugar cane p la n ts .  
H a rtt (53) l a t e r  found an accum ulation o f amino n itro g e n  w ith  a  decrease  
in  p ro te in  n itro g e n  which in d ic a te d  th a t  the  potassium  d e f ic ie n t  p la n ts  
were unable to  sy n th esize  p ro te in  a s  usual* R ichards and Berner (107) 
working on th e  n u t r i t io n  o f  b a r le y  re c e n tly  re p o rte d  th a t  accum ulation 
o f f re e  amino a c id s  a sso c ia te d  w ith  potassium  d e fic ie n c y  was due to  
increased  r e s p i r a t io n  r a te s  in  p la n ts .  Gruneberg (^9 ) found t h a t  
potassium  was a s so c ia te d  w ith  h igh  energy tran sfo rm a tio n s in  p la n ts  
and played an im portan t ro le  a s  a  c a ta ly s t  in  th e  m etabolism  o f  p la n ts .
Lawton and Cook (75) l i s t e d  some o f the  v i t a l  p rocesses  in  l iv in g  
p la n ts  a f fe c te d  by potassium  a s ,  ( l )  sy n th e s is  o f sim ple sugars and 
s ta rc h , (2 ) t r a n s lo c a t io n  o f  carbohydrates, (3 ) red u c tio n  o f n i t r a t e s  
and sy n th e s is  o f  p ro te in s ,  p a r t i c u la r ly  in  m eristem  t i s s u e s ,  and 
(k ) normal c e l l  d iv is io n *  Barber and Humbert (10) have added s to m ata l
k
5movement and w ater r e la t io n s h ip  to  th e  l i s t  o f  v i t a l  p ro ce sse s  a f fe c te d  
by  po tassium .
A bsorption o f Potassium  by P la n ts
A bsorption o f  m inera l elem ents by  p la n ts  grown in  s o i l  Inv o lv es 
v a rio u s  chem ical and p h y s io lo g ic a l p ro cesses o u ts id e  and w ith in  th e  
p la n t  ro o ts  which a re  n o t w e ll understood . Some workers b e lie v e  t h a t  
th e  e n try  o f  c a tio n s  in to  an io n ic  double la y e r  a s so c ia te d  w ith  ro o t  
s u rfa c e s  and c e l l  w a lls  i s  the  f i r s t  s te p  in  io n  accum ulation  by 
p la n t  r o o t s .  In  a  re c e n t study  of ion  uptake by l iv in g  p la n t  r o o ts ,  
Walker and B arber (137) showed th a t  rubidium00 a b so rp tio n  occurred  
i n i t i a l l y  through  th e  ro o t  t i p s  and subsequent a b so rp tio n  con tinued  
a l l  a lo n g  th e  ro o t  su rfa c e .
Jenny and O v e rs tree t (70) proposed th e  concept o f  c o n ta c t exchange 
between c o l lo id a l  c la y  and p la n t  ro o t  su rfa ce s  a s  a  means o f c a tio n  
a b so rp tio n . According to  th e i r  concept, p la n t ro o ts  may be a b le  to  
absorb  exchangeable potassium  d i r e c t ly  from th e  s o l id  m in e ra l p a r t i c l e s  
o f  th e  s o i l  by e x c re tin g  hydrogen ions from t h e i r  su rface  which re p la c e  
some o f  th e  adsorbed c a tio n s  on the  c la y . These hydrogen io n s  come in  
p a r t  from th e  carbonic  a c id  l ib e ra te d  by the  ro o ts  du ring  r e s p i r a t io n  
and in  p a r t  by  d if fu s io n  through  a c e l l  membrane, a s  in  Lundegardh's 
(82) th e o ry  o f  n u t r ie n t  up take . His th eo ry  i s  based on the. a e ro b ic  
o x id a tio n  o f  carbohydrates in  the  absorb ing  c e l l s .  The source o f  
e le c tro n s  in s id e  th e  c e l l s  i s  hydrogen atoms which become hydrogen ions 
and a re  co n cen tra ted  during  th e  o x id a tio n  o f ca rb o h y d ra tes . Due to  
t h i s  in c re a se d  co n ce n tra tio n  o f  hydrogen ions in s id e  th e  c e l l s ,  c a tio n s  
from th e  s o i l  so lu tio n  a re  exchanged f o r  hydrogen ions in s id e  th e  c e l l s .
6Numerous workers (55* 81, 96 , 102, 109) have s tu d ie d  f a c to r s  
a f f e c t in g  th e  a b so rp tio n  o f  potassium  by p lan ts*  I t  I s  g e n e ra lly  
ag reed  th a t  due to  antagonism  between Io n s , a  low o r medium concen­
t r a t i o n  o f  one Ion  In  th e  s o i l  may be depressed  to  th e  p o in t o f  de­
f ic ie n c y  by an o th e r Ion  p re se n t In  h igher c o n ce n tra tio n . Hie balance  
and a c t i v i t y  o f  Ions a re  im portan t a s  w e ll a s th e  a c tu a l  amounts* 
Lundegardh ( 8 l )  found th a t  the  potassium  Io n , due to  i t s  h igh  m o b ility , 
was a b le  to  overcome a  co n cen tra tio n  d e f i c i t  by d ep ress in g  le s s  mobile 
ions*
Potassium  a b so rp tio n  by sugar cane may be markedly a f f e c te d  by 
th e  v a r ie ty  grown a s  w e ll a s  th e  s o i l  type involved* Brown (22) 
re p o r te d  t h a t  f iv e  v a r i e t i e s  o f sugar cane seed lin g s grown on fo u r 
d i f f e r e n t  ELorida s o i l s  absorbed w idely d i f f e r e n t  q u a n ti t ie s  o f 
potassium  depending on th e  s o i l  involved* Hanroond e t  a l*  (51 ) and 
Humbert (64) showed th a t  potassium  d e fic ie n cy  in  p la n ts  grown on heavy 
c la y  s o i l s  which were w e ll supp lied  w ith  exchangeable potassium  was due 
to  th e  slow r a t e  o f  gas exchange which caused th e  le v e l  o f  oxygen to  
drop below th a t  re q u ire d  fo r  e f f e c t iv e  a b so rp tio n  o f  po tassium . Bear 
( l4 )  p o in te d  ou t t h a t  a t  equal le v e ls  o f exchangeable s o i l  potassium  
p la n ts  o b ta in ed  r e l a t i v e ly  more exchangeable potassium  from s o i l s  w ith  
lower bonding energy f o r  potassium .
F ix a tio n  and Release o f Potassium  in  S o il
F ix a tio n  o f  so lu b le  s o i l  potassium  to  l e s s  a v a ila b le  form s has 
been th e  concern o f  many w orkers. Page and Baver (94) p o in te d  ou t th a t  
potassium  f ix a t io n  in  s o i l  was due to  th e  trap p in g  o f potassium  ions 
w ith in  th e  c r y s ta l l in e  l a t t i c e  s tru c tu re  o f clays*  Jo ffe  and
7Kblodny (71) suggested  th a t  so lub le  potassium  was combined w ith  Iro n  
and phosphate to  form an in so lu b le  potassium  iro n  phosphate* An 
e x p la n a tio n  o f  th e  f ix a t io n  o f  potassium  made by Volk (133) vas th a t  
exchangeable potassium  re a c te d  w ith  c o l lo id a l  s i l i c a t e s  to  form 
d i f f i c u l t  so lu b le  muscovite* Gorbunov (47) suggested  th a t  th e  ag ing  o f  
th e  s o i l  g e ls  due to  d ry ing  was resp o n sib le  fo r  th e  f ix a t io n  o f  
po tassium . He b e liev ed  th a t  d ry ing  o f s o i l  decreased  o r  d estro y ed  th e  
d if fu s io n  la y e r  o f exchangeable c a tio n s , and potassium  was th u s  t r a n s ­
f e r r e d  to  th e  in n e r  su rfa ce s  o f  th e  c o llo id a l  p a r t i c l e s .  Because o f 
th e  d e s tru c t io n  o f th e  o u ts id e  d if fu s io n  la y e r  th e  p a r t i c l e s  became 
e l e c t r i c a l l y  n e u tra l  and th e  e le c tro k in e t ic  p o te n t ia l  dropped, thereby  
f ix in g  th e  potassium .
R elease o f  potassium  from non-exchangeable forms has been s tu d ied  
by s e v e ra l workers (8 , 20, 43, 55, 123, 127)* Shese workers g e n e ra lly  
ag ree  t h a t  th e  non-exchangeable potassium  i s  im portan t in  a sse ss in g  
th e  a b i l i t y  o f  a  s o i l  to  supply potassium  fo r  p la n t  growth.
Walker (133) working w ith  s o i l s  in  L ouisiana concluded th a t  
potassium  a p p lie d  a s  m uriate  o f po tash  was no t s tro n g ly  f ix e d  so long 
a s  optimum m oistu re  was m aintained in  the  s o i l .  He found th a t  over 40 
p e r cen t o f  th e  added potassium  was so lub le  in  w ater a f t e r  a  p e rio d  o f 
s ix  months. A dditions o f  o rgan ic  m atte r to  th e  s o i l  n o t on ly  p reven ted  
th e  f ix a t io n  o f  a p p lied  potassium , b u t  changed from non-exchangeable to  
exchangeable form more th an  70 ppm. o f n a tiv e  po tassium . A ir d ry ing  
th e  s o i l  r e s u l te d  in  th e  f ix a t io n  o f  28 p e r cen t o r more o f  th e  
potassium  added. H eating th e  s o i l  to  105° C. caused th e  f ix a t io n  o f  45 
p e r  cen t o f  th e  potassium  which fo rm erly  was exchangeable.
Worsham and Sburgis (lUo) s tu d ie d  th e  c h a r a c te r i s t ic s  o f 14 s o i l  
ty p e s  o f  th e  lower M iss iss ip p i d e l ta  in  r e la t io n  to  a v a ila b le  po tassium  
and th e  f ix a t io n  o f potassium  in  th e  s o i l s .  They rep o rte d  t h a t  a  wide
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v a r ia t io n  in  th e  a v a i l a b i l i t y  o f  th e  n a tiv e  potassium  in  th e  s o i l s  was 
found to  e x i s t .  In  g e n e ra l, a  h ig h  a v a ila b le  potassium  co n ten t was 
a s s o c ia te d  w ith  a  h igh  base exchange c a p a c ity . An in c rease  in  base  
s a tu r a t io n  was a s so c ia te d  w ith  an  in c rease  in  f ix a t io n  u n t i l  near 
com plete base s a tu ra t io n  was reached , a f t e r  which th e re  was a  decrease  
in  th e  f ix a t io n  o f potassium .
E valuation  o f A vailab le  S o il Potassium
A v a i la b i l i ty  o f s o i l  potassium  to  p la n ts  i s  determ ined by th e  
v a rio u s  f a c to r s  th a t  a f f e c t  a b so rp tio n  o f th e  elem ent by  p la n ts .  In  
a  t ru e  se n se , th e  p la n t  i s  th e  on ly  agen t th a t  can determ ine th e  amount 
a v a i la b le .  However, i t  i s  p r a c t ic a l ly  im possible to  t e s t  the  s o i l  o f  
a l l  farm ers by crop response . I t  a ls o  i s  no t always p o ss ib le  to  app ly  
th e  r e s u l t s  o f a  f i e l d  t e s t  on one farm to  f i e ld s  o r farm s in  th e  same 
g e n e ra l a re a .  In  o rd er to  ex tend  the  u se fu ln ess  o f  f i e l d  t e s t s ,  
s c i e n t i s t s  have developed chem ical t e s t s  o f s o i l s  to  determ ine 
f e r t i l i z e r  needs. When th ese  t e s t s  a re  p ro p erly  c a l ib ra te d  a g a in s t  
y ie ld  responses from f i e l d  r e s u l t s ,  th ey  may serve as a  b a s is  f o r  
f e r t i l i z e r  recommendations. Many workers have devoted t h e i r  e f f o r t s  
to  th e  e v a lu a tio n  o f v a rio u s  chem ical methods fo r  the  d e te rm in a tio n  o f 
a v a i la b le  s o i l  potassium  ( 4 l ) .
I t  i s  w ith in  th e  scope o f t h i s  study  to  review  on ly  b r i e f l y  some 
o f  th e  work on s o i l  t e s t in g  m ethods. Spurway (121) found th a t  chem ical 
t e s t s  were th e  b e s t  known means fo r  a  ra p id  d iag n o sis  o f  th e  c o n d itio n
9o f  s o i l s  w ith  r e s p e c t  to  t h e i r  co n ten t o f  so lu b le  c o n s t itu e n ts  which 
were e i th e r  harm ful o r  b e n e f ic ia l  to  p lan ts*  Drake (3*0 re p o rte d  t h a t  
p la n ts  d if f e r e d  g r e a t ly  i n  t h e i r  a b i l i t y  to  secure  potassium  from s o i l  
having a  low supply  o f  potassium  in  th e  exchangeable and so lu b le  form s. 
He concluded th a t  p la n ts  should  be used a s  w e ll a s  chem ical methods in  
determ in ing  th e  a v a i la b le  potassium  in  a  s o i l .
Neidig and Me Dole (8 9 ) i n  1924 found th a t  t o t a l  a n a ly s is  o f  s o i l s
was o f  l i t t l e  p r a c t i c a l  va lue  in  e s tim a tin g  crop y ie ld .  They concluded 
th a t  i t  was no t a s  im portan t to  know th e  t o t a l  a n a ly s is  a s  i t  was to
know th e  amount o f  so lu b le  potassium  in  th e  s o i l .  Volk and Troug (134)
working w ith  a  ra p id  chem ical method found th a t  th e  s o i l s  should co n ta in  
a  minimum o f 83 ppm. o f r e a d i ly  a v a ila b le  potassium  fo r  normal p la n t  
growth* Die minimum value  was l a t e r  a d ju s te d  upward (127)* Fraps and 
Fudge (40) showed th a t  th e re  was a  s ig n i f ic a n t  r e la t io n  between th e  
q u a n ti ty  o f  potassium  taken  up by corn p la n ts  and th e  q u a n ti ty  o f  a c id -  
so lu b le  o r a c t iv e  potassium  in  th e  so il*
Numerous w orkers (19* 33* 39* 100# 104* 108, 115) have succeeded 
in  th e  c a l ib r a t io n  o f  chem ical t e s t s  fo r  a v a ila b le  potassium  w ith  crop 
responses by u s in g  weak c o n ce n tra tio n s  o f  v a rio u s  a c id s  a s  s o i l  
e x t r a c ta n ts .  Workers (4* 8 ) have a ls o  found th a t  exchangeable potassium  
e x tra c ta b le  w ith  n e u tr a l  ammonium a c e ta te  was a  r e l i a b le  measure o f th e  
s o i l  potassium  a v a i la b le  to  p lan ts*
Anthony (3 ) found t h a t  seaso n al v a r ia t io n  was an im portan t f a c to r  
in  th e  d e te rm in a tio n  o f  e x tra c ta b le  potassium* In  th re e  o u t o f fo u r 
s o i l s  examined f o r  a v a i la b le  potassium  th e re  were v a r ia t io n s  a t t r ib u te d  
to  seaso n al v a ria tio n *
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S o il  F e r t i l i t y  S tu d ie s  In  L ouisiana
Gouaux (1*8) was among th e  f i r s t  to  experim ent w ith  f e r t i l i z e r s  fo r  
sugar cane In  L o u is ian a . Hie re p o r te d  In  1929 t h a t  r e s u l t s  o f  f e r t i l i z e r  
dem onstra tions w ith  p la n t  cane on a l l u v i a l  sandy c la y  loam s o i l s  con­
firm ed  th e  recommendations o f  th e  Experiment S ta tio n  In  th a t  I t  was 
u n p ro fita b le  to  f e r t i l i z e  p la n t  cane on lan d s  where a  good crop o f soy­
beans was tu rn e d  tinder. However, r e s u l t s  o f th re e  p la n t  cane f e r t i l i z e r  
t e s t s  conducted on Crowley s i l t  loam showed very  p o s it iv e  r e tu rn s .
O'Neal and Breaux (9 0 ) and O'Neal and H urst (9 1 ) used th e  T riangle 
method fo r  t e s t in g  f e r t i l i z e r s  In  L o u is ian a , lh ey  rep o rte d  in  1931 
responses o f sugar caiie to  20 pounds o f  Kj>0 p e r  a c re  on some s o i l  ty p es . 
O 'Neal e t  a l .  (9 2 ) re p o r te d  in  1932 th a t  a  12-4-4 f e r t i l i z e r  r a t i o  
m ixture produced th e  most p ro f i ta b le  y ie ld s  o f  sugar cane• O' Neal and 
S ch re iner (93) re p o rte d  r e s u l t s  from f e r t i l i z e r  t r i a l s  on L in ton ia  
s i l t  loam which showed th a t  th e  g r e a te s t  and most c o n s is te n t in c re a se s  
over u n f e r t i l i z e d  p lo ts  were made w ith  36-0-24 o r  24-0-36 f e r t i l i z e r  
m ix tu res .
Holmes (97) worked w ith  s o i l s  in  th e  sugar cane a rea  and rep o rted  
in  1937 t h a t  exchangeable potassium  was found to  be h ig h , b u t on 
s e v e ra l  f i e l d s  th e re  was some response to  potassium  as  more and more 
n itro g e n  was added. He found a  f a i r l y  good c o r re la t io n  between th e  
exchangeable potassium  in  th e  s o i l  and th e  response o f sugar cane to  
f e r t i l i z e r  po tassium . Response to  potassium  was expected a t  th a t  time 
where th e  exchangeable potassium  was below 260 ppm. Hendrix (94) 
re p o r te d  in  1937 t h a t  n i tro g e n  was th e  on ly  n u t r ie n t  found to  be a  
l im i t in g  f a c to r  in  th e  p roduction  o f  sugar cane on Sharkey s o i l s .  Bie
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s o i l s  s tu d ied  vere  so h igh  In  a v a i la b le  phosphorus, potassium  and 
calcium  th a t  the  a d d itio n s  o f  th e se  elem ents showed r e l a t iv e ly  l i t t l e  
e f f e c t  in  In c re as in g  th e  y ie ld  o f  sugar cane.
H urst and Holmes (65 ) i n  193d d escrib ed  th e  Schreiner t r ia n g le  
method fo r  f e r t i l i z e r  t r i a l s  and i l l u s t r a t e d  i t s  a p p lic a tio n  w ith  
r e s u l t s  from se v e ra l f e r t i l i z e r  experim ents w ith  d i f f e r e n t  v a r ie t i e s  
o f  sugar cane on se v e ra l m ajor s o i l  ty p e s . Ihey ob tained  y ie ld  
responses from added f e r t i l i z e r  potassium  on L in ton la  and Ib e r ia  s o i l s .  
They a ls o  p re d ic te d  th a t  a s  more and more n itro g e n  i s  added to  the  s o i l  
a  p o in t w i l l  be f i n a l ly  reached  where n itro g e n  p lu s  phosphorus o r 
potassium  o r phosphorus and potassium  may g ive a b e t te r  sugar cane y ie ld  
than  n itro g e n  a lo n e . In  th e  w estern  p a r t  o f th e  sugar cane a re a , th ey  
found th a t  th e  d e f ic ie n c ie s  o f phosphorus and potassium  were g re a te r  
than  in  th e  e a s te rn  p a r t .  They e x tra c te d  exchangeable potassium  w ith  
a  tw e n tie th  normal H& so lu tio n  a t  1 :10  s o i l  to  so lu tio n  r a t i o ,  and 
o b ta ined  a  h igh  negative  c o r r e la t io n  between exchangeable potassium  in  
th e  s o i l  and response of sugar cane to  f e r t i l i z e r  potassium .
Davidson (31) a t  th e  Houma S ta tio n  rep o rte d  in  19^2 th a t  average 
r e s u l t s  over a  p e rio d  o f y e a rs  in d ic a te  t h a t  an a p p lic a tio n  o f  36 to  
40 pounds p e r ac re  o f n itro g e n  on ly  was req u ire d  to  produce a  normal 
crop o f sugar cane in  L o u is ian a . He (30) a ls o  found th a t  w ith  the  same 
amounts o f f e r t i l i z e r  th e re  were s ig n i f ic a n t ly  d i f f e r e n t  y ie ld  responses 
w ith  d i f f e r e n t  v a r i e t i e s  o f  sugar cane.
Walker and S tu rg is  (139) re p o r te d  th a t  s o i l  f e r t i l i t y  s tu d ie s  in  
th e  sugar cane a re a  begun in  19*K) showed t h a t  wide v a r ia tio n s  e x is te d  
in  th e  con ten ts o f a v a ila b le  n u t r ie n t  elem ents a s  determ ined by 
chem ical methods. Dae M iss is s ip p i (P le is to c e n e )  te r ra c e  s o i l s  were
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found t o  be r e l a t i v e ly  low in  a v a i la b le  n itro g e n , phosphorus and 
potassium . H ere to fo re , th e se  s o i l s  were considered  to  be d e f ic ie n t  fo r  
sugar cane on ly  in  n itro g e n . Ihey  found th a t  th e  b e s t  adapted 
f e r t i l i z e r  trea tm e n t in  19^5 was 60 pounds n itro g e n , 25 pounds 
and 40 pounds o f K^O p er a c re .
DeMent and S tu rg is  (32) re p o r te d  in  1952 r e s u l t s  ob ta ined  w ith  
sugar cane on L in to n ia  s i l t  loam. The a d d itio n s  o f 40 pounds o f PgO  ^
and 60 pounds o f K-,0 w ith  100 pounds n itro g e n  p e r acre  in c reased  y ie ld  
approxim ately  7 to n s  per a c re  over th e  100 pounds o f n itro g e n  alone or 
16 to n s per a c re  over th e  check.
S tu rg is  and Byrnside (125) summarized te n  y e a rs ' work from 19^2 to  
1951 w ith  complete f e r t i l i z e r s  on sugar cane. They rep o rte d  th a t  th e  
observa tions o f Gouaux th rough  many y ea rs  o f v a r i e ta l  t e s t  f i e l d  work 
and a n a ly t ic a l  s o i l  s tu d ie s  by  Horsham and S tu rg is  (l^O) had by 19^1 
e s ta b lis h e d  th e  f a c t  t h a t  th e  p roductive  c ap a c ity  and th e  a v a ila b le  
n u t r ie n t  con ten t o f  th e  s o i l s  in  th e  sugar cane a re a  were v a ria b le  and 
in  many cases low. S o il  n itro g e n  was g e n e ra lly  low. F orty  per cen t o f 
th e  s o i l s  te s te d  was so low in  e a s i ly  so lu b le  phosphorus th a t  i t  was 
ap p aren t t h a t  sugar cane on th e se  s o i l s  could be expected to  respond 
to  added phosphates. Over 50 per cen t o f th e  s o i l s  te s te d  was low in  
exchangeable potassium  and response to  f e r t i l i z e r  potassium  could be 
expected  on th e  s o i l s  t e s t in g  low in  po tassium . I t  was a ls o  recognized 
th a t  o th e r  f a c to r s  such a s  h igh  s o i l  a c id i ty  a sso c ia te d  w ith  low a v a i l ­
a b i l i t y  o f calcium  and e s p e c ia l ly  magnesium, th e  development o f a  plow 
pan in  th e  s o i l ,  and s o i l  a c id i ty  in  r e la t io n  to  th e  choice o f n itro g e n  
f e r t i l i z e r s  might a f f e c t  th e  response o f sugar cane to  complete 
f e r t i l i z e r s .
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P eterson  (99 ) worked w ith  s o i l s  in  th e  r i c e  a re a  o f L ou isiana . He 
rep o rte d  th a t  c o r re la t io n s  between response o f  r ic e  to  f e r t i l i z e r  
potassium  and exchangeable s o i l  potassium  b efo re  trea tm en t were con­
s i s t e n t ly  n e g a tiv e , b u t n o t s t a t i s t i c a l l y  s ig n i f ic a n t .  Of th e  s o i l s  
s tu d ie d , no s o i l  having  l e s s  th an  2600 ppm. t o t a l  potassium  in  the  
su rface  s o i l  f a i l e d  to  g ive  a  s ig n i f ic a n t  y ie ld  in c re a se  from added 
f e r t i l i z e r  po tassium . Rice on s o i l s  t e s t in g  l e s s  th an  80 ppm. o f 
exchangeable potassium  shoved some response to  added f e r t i l i z e r  
potassium .
S o il  F e r t i l i t y  S tu d ies  in  F l i r id a
Sugar cane y ie ld  resp o n ses from a d d itio n s  o f f e r t i l i z e r  potassium  
have been ob tained  by s e v e ra l  workers in  F lo r id a . Stevens (122) 
rep o rte d  in  1933 t h a t  f e r t i l i z e r  potassium  was found to  be th e  most 
im portant f e r t i l i z e r  f o r  e a r ly  use on muck s o i l s  in  th e  p roduction  o f 
sugar cane. S tr ik in g  tonnage in c re a se s  were ob ta ined  w ith  moderate 
a p p lic a tio n s  o f potassium  on th e  f i r s t  crop grown on f r e s h ly  broken land  
of good q u a l i ty .  Bregger and Bedsole (21) in  1953 rep o rte d  in c re a se s  in  
sugar cane and sugar y ie ld s  from a p p lic a tio n s  o f f e r t i l i z e r  potassium . 
According to  Legrand (7 7 ) sugar cane grown on organ ic  s o i l s  in  F lo rid a  
d id  no t respond to  a d d itio n s  o f n itro g e n , b u t on most f i e ld s  y ie ld s  
were h igher a f t e r  th e  a p p lic a t io n  o f  potassium .
S o il  F e r t i l i t y  S tu d ies  in  Hawaii
H allld ay  (50 ) has review ed th e  world-wide l i t e r a t u r e  on th e  manur­
ing  o f sugar cane. S evera l workers in  fo re ig n  c o u n tr ie s  have rep o rte d  
responses o f sugar cane to  f e r t i l i z e r  potassium . Humbert (6 3 ) d id
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ex te n s iv e  work w ith  potassium  f e r t i l i z a t i o n  In  th e  Hawaiian sugar 
In d u s try . He rep o rte d  t h a t  responses to  f e r t i l i z e r  potassium  rang ing  
from one to  th re e  to n s  o f  sugar per ac re  were c o rre la te d  w ith exchange­
a b le  s o i l  po tassium . S ig n if ic a n t  responses in  sugar y ie ld s  were 
ob ta in ed  where th e  le v e l  o f  exchangeable potassium  was 190 pounds o r 
l e s s  p e r ac re  f o o t .  According to  Humbert, th e  conversion of reducing  
sugars to  sucrose  p r io r  to  h a rv e s t  tim e i s  b e lie v e d  to  be re la te d  to  
th e  balance between n itro g e n  and po tassium . Adequate potassium  must 
be a v a ila b le  to  u t i l i z e  th e  "unused1* n itro g e n  to  b r in g  about a  s tag e  o f 
m a tu r ity  where th e  b u lk  cf the  reducing  sugars a re  converted  to  su c ro se .
Humbert (6l )  re p o rte d  r e s u l t s  from 31 r e p l ic a te d  experim ents which 
showed th a t  th e  c r i t i c a l  le v e l  o f exchangeable s o i l  potassium  was 75 
ppm. S ig n if ic a n t  in c re a se s  from f e r t i l i z e r  potassium  were ob tained  in  
some cases  between 75 and 110 ppm. Above 110 ppm. f e r t i l i z e r  potassium  
was a p p lied  s t r i c t l y  f o r  in su rance  purposes. He p o in ted  out t h a t  th e  
o n ly  excep tions were found in  th e  low volume w eight s o i l s  where fo r  a  
g iven  le v e l  o f potassium  expressed  in  ppm. th e  amount o f potassium  p e r 
a c re  fo o t  was co n sid erab ly  lower th an  in  th e  high  volume weight s o i l s  
fo r  which th e  c r i t i c a l  le v e l  was i n i t i a l l y  e s ta b lis h e d . In  th e  amounts- 
o f-po tassium  t e s t s ,  40 p e r cen t o f th e  experim ents showed s ig n if ic a n t  
g a in s  from f e r t i l i z e r  po tassium .
Ayres and Hagihara (9 ) ob ta in ed  r e s u l t s  from 57 experim ents in  
Hawaii s im ila r  to  th o se  ob ta in ed  by Humbert. Ihey found an in c re a se  of 
175 p e r cen t in  y ie ld  a t  th e  ex trem ely  low s o i l  potassium  le v e l  o f 30 
ppm. and about 35 p e r cen t a t  h-0 ppm. Above 40 ppm. the  response curve 
dropped le s s  u n t i l  about 100 ppm. potassium  i t  became h o r iz o n ta l ,  
suggesting  l i t t l e  l ik e l ih o o d  o f  response to  th e  a d d itio n  of f e r t i l i z e r
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potassium  a t  s o i l  po tassium  le v e ls  in  excess o f 100 ppm* The potassium  
was e x tra c te d  w ith  asmonium a c e ta te  a d ju s te d  a t  pH 7*0* Very few 
experim ents in  which su p p lie s  o f  potassium  were below 75 PPnu f a i l e d  to  
respond* According to  Baver (13) th e  d e fic ie n c y -su ff ic ie n c y  range fo r  
a v a ila b le  po tassium  in  sugar cane s o i l s  was 100-162 ppm* M agistad (84) 
rep o rted  in c re a se d  y ie ld s  o f  p ineapp le  from potassium  ap p lied  to  s o i l s  
con ta in ing  80  ppm* o r l e s s  o f exchangeable potassium*
S ilv a , Darroch and Humbert (117) summarized th e  r e s u l ts  o f  22 
potassium  experim ents on th e  Is la n d  o f Hawaii and 90 potassium  e x p e ri­
ments on th e  I s la n d  o f  Kauai conducted from 1950 to  1957* Polynomial 
Y ield equations which included  term s f o r  s o i l  potassium  (K), th e  square 
ro o t o f a p p lie d  potassium  (k s ) and t h e i r  product (Kk^) were developed 
to  d esc rib e  th e  y ie ld  response (Y) f o r  each o f these  is lan d s*  Hie 
normal form o f th e  eq u a tio n  from Hawaii which gave th e  b e s t  f i t  was:
Y = 0.001940 K /  0.448215 k^ -  0.000451 Kk^ -  1*759797 •
This equation  had a  c o e f f ic ie n t  o f 0*797 and exp la ined  63*5 pe* cen t 
of th e  v a r ia t io n  in  y ie ld .
Burr (24) in  Hawaii rep o rte d  potassium  responses measured in  t e s t s  
on in d iv id u a l p la n ta tio n s*  The response to  added f e r t i l i z e r  potassium  
was rem arkably uniform  in  s p i te  o f  th e  wide range o f ab so lu te  va lues 
r e s u l t in g  from v a r ia b le  le v e ls  o f s o i l  potassium  on th e  d i f f e r e n t  
p la n ta t io n s .
Although resp o n ses o f  sugar cane to  f e r t i l i z e r  potassium  were 
measured where th e  a v a ila b le  s o i l  potassium  was low, i t  i s  conceivable 
th a t  the m isuse o f  f e r t i l i z e r  may r e s u l t  in  l i t t l e  o r no response and 
p o ss ib ly  harm ful e f fe c ts *  Clements (2 9 ) found th a t  when a l l  th e  
potassium  was a p p lie d  under th e -se e d  p iece  a t  p la n tin g  tim e he ob ta ined
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no response , w hile subsequent s tu d ie s  showed the  s o i l s  to  be s e r io u s ly  
d e f ic ie n t  in  po tassium . Clements a ls o  po in ted  o u t th a t  excessive  
a p p lic a tio n s  o f  f e r t i l i z e r  potassium  in c reased  th e  potassium  co n ten t o f 
th e  mi l ia b le  cane so h igh  th a t  th e  KC1 c ry s ta l l iz e d  sooner th an  th e  
sucrose in  th e  sugar b o i le r s  thus b lock ing  th e  d rainage system  o f  th e  
c e n tr ifu g e s .
S o il  F e r t i l i t y  S tud ies in  Other C ountries
Bonnet (15) re p o r te d  in  Puerto  Rico s ig n if ic a n t  responses o f sugar 
cane to  90 pounds o f  10,0 per ac re  pe r crop per y e a r . Innes and 
Chinley (6 7 ) in  Jamaica found th a t  th e  average response of sugar cane 
to  potassium  v a rie d  acco rd ing  to  s o i l  ty p e . The mean percen tage 
response to  130-163 pounds K^O a p p lied  per ac re  v a rie d  from 3*5 per cen t 
o r i r r ig a te d  c la y  a l lu v ia  to  77*6 per cen t on d ry  in lan d  b a s in  a l lu v ia  
s o i l s .  Where th e re  was a  y ie ld  response to  the  a d d itio n  o f f e r t i l i z e r  
potassium , ju ic e  q u a l i ty  was a ls o  improved. Walker (136) in  B r i t i s h  
Guiana agreed  th a t  s o i l  type was a  major f a c to r  in  m easuring y ie ld  
responses from f e r t i l i z e r  potassium . Hie ob ta ined  in c re a se s  in  y ie ld  
o f 5 per cen t on c la y  s o i l s  and up to  13 per cen t on l ig h te r  s o i l s .
Aughtry and Lunin (5 ) in  th e  Dominican Republic re p o rte d  no 
ap p rec iab le  in c re a se  in  sugar cane y ie ld  from app ly ing  potassium  a t  a  
r a te  o f 119 pounds o f  K^ O p e r a c re .  A guirre  ( l )  in  B ra z il  rep o rte d  an 
average response o f  5*3 to n s o f sugar cane to  87 pounds o f &>0 added 
p e r a c re . In  T rin id ad , Garey and Robinson (28 ) and Jack (68) re p o rte d  
responses to  f e r t i l i z e r  potassium . Jack  concluded th a t  sco rch ing  o f 
sugar cane lea v es  a s so c ia te d  w ith app ly ing  su lpha te  o f  ammonia was due 
to  potassium  d e fic ie n c y , probably  induced by th e  n itro g e n  a p p lic a t io n .
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S a in t (110) In  Barbados found t h a t ,  on c o ra l lim estone s o i l s ,  i f  th e  
top  s o l i  con ta ined  l e s s  th an  116-133 ppm* o f exchangeable potassium  th e  
y ie ld  o f  sugar case  was l im ite d  by a  d e fic ie n cy  o f potassium .
F e r t i l i z e r  t r i a l s  In  South A frica  (114) showed th a t  a  h igh  
c o r r e la t io n  e x is te d  between s o i l  potassium  and y ie ld  response o f sugar 
cane to  f e r t i l i z e r  potassium . Y ield  responses were ob tained  where th e  
s o i l  KgO le v e l  was 250 pounds o r  l e s s  per a c re .  LLntner (78 ) and 
du T b it (37 ) In  N atal in d ic a te d  th a t  potassium  d e fic ien cy  symptoms in  
sugar cane were becoming more w idespread, du T o it (38) rep o rte d  a  
1300 p e r cen t in c re a se  in  po tash  usage fo r  sugar cane during  a  n ine  year 
p e rio d  ending in  1959*,
Hbdnett (56) used an eq u a tio n  based on M itsc h e r lic h 's  eq u atio n  fo r  
e s tim a tin g  responses o f sugar cane to  f e r t i l i z e r  a p p lic a tio n s  in  
experim ents conducted in  th e  B r i t i s h  C olonial and Commonwealth 
T e r r i to r i e s .  Hie re p o rte d  t h a t  f e r t i l i z e r  n itro g en  had a  d ep ress ing  
e f f e c t  w hile  f e r t i l i z e r  potassium  increased  th e  sugar p e rcen tag e . Die 
e f f e c t  o f f e r t i l i z e r  phosphate was g en e ra lly  s h a l l  and i r r e g u la r .
K err and von S t i e g l l t z  (73) and von S t ie g l i tz  (135) l a  A u s tra lia  
c o r re la te d  s o i l  potassium  w ith  response o f sugar cane to  f e r t i l i z e r  
potassium  and ob ta in ed  th e  fo llow ing  standards fo r  a sse ss in g  f e r t i l i t y  
le v e ls  fo r  s o i l  potassium :
Very low, l e s s  th an  39 P P m . o f exchangeable potassium .
Low, 39-47 ppm. o f exchangeable potassium  o r l e s s  th an  
2 per cen t o f t o t a l  exchangeable b a se s .
Medium, 47-70 ppm. o f  exchangeable potassium  and more 
th an  2 p e r cen t o f  t o t a l  exchangeable b a se s .
High, more th an  70 ppm. o f exchangeable potassium  and
more th an  2 per cen t o f t o t a l  exchangeable b a se s .
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Locsin (79, 80) and Staith (119) conducted sugar cane f e r t i l i z e r  
experim ents in  th e  V ic to rias*  They recommended f e r t i l i z e r  r a t io s  th a t  
included  81 to  130 pounds o f  £>0 p e r a c re .
According to  H alliday  (50 ) th e  p re sen t world-wide recommendations 
o f f e r t i l i z e r  potassium  fo r  sugar cane a t  various le v e ls  o f s o i l  
potassium  a re  g e n e ra lly  a s  fo llo w s:
Exchangeable S o il  K KgO Recommended
ppm. Lbs*/A.
More th a n  130 0
130 t o  100 82
100 t o  70 130
Less th a n  70 163 o r more
Potassium  D eficiency  in  Sugar Cane
H a rtt (93) re p o rte d  in  1929 th a t  potassium  d e f ic ie n t  sugar cane 
p la n ts  had g re a te r  percen tages o f t o t a l  su g ars , reducing  sugars and 
sucrose th an  th e  p la n ts  supp lied  w ith  potassium . H artt (52) a ls o  
re p o rte d  t h a t  th e  percen tage of iro n  in  most t i s s u e s ,  e s p e c ia l ly  in  th e  
nodes o f sugar cane, was h ig h er under cond itions o f potassium  sh o rta g e . 
Humbert (6k )  was not in  complete agreement w ith  H artt on th e  sugar 
co n ten t o f  sugar cane in  t h a t  he found th a t  potassium  d e fic ie n cy  r e s u l t ­
ed in  h ig h e r reducing  su g a rs , lower sucrose , lower p u r i t i e s  and h ig h er 
to n s  m illa b le  cane p e r ton  su g ar.
M artin  (8 5 ) found th a t  th e  f i r s t  v i s ib le  potassium  d e fic ie n c y  
symptom in  sugar cane was th e  r e ta rd a t io n  in  growth. He observed th a t  
th e  s ta lk s  tap e red  ra p id ly  toward th e  growing p o in t and th a t  th e  tops 
assumed a  f a n - l ik e  appearance. He rep o rte d  th a t  o ld e r leav es  d ied  back
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from th e  t i p s  and m argins, r e s u l t in g  in  a  d e f in i te  f i r i n g  o f  th e  l e a f  
edges, and changed from a  dark  green to  a  p a le  ye llow ish  c o lo r  w ith  
numerous minute c h lo ro t ic  s p o ts . According to  Venema (130) young leav es  
o f potassium  d e f ic ie n t  sugar cane p la n ts  were dark  green  becoming p a le  
yellow  w ith  d e f in i te  re d d ish  d isc o lo ra tio n s  on th e  upper su rfa c e s  o f 
th e  m id rib s .
According to  H a rtt  (52 ) th e  v a r ia t io n  in  potassium  co n ten t o f sugar 
cane lea v es  w ith  age have le d  many in v e s tig a to rs  to  conclude th a t  
potassium  m igrated  from th e  leav es  back to  th e  s t a lk  b e fo re  th e  leav es  
became p h y s io lo g ic a lly  in a c t iv e .
E ffe c ts  o f F e r t i l i z e r  Potassium  on Ju ice  Q u a lity  o f  Sugar Cane
Although co n sid erab le  work has been done on th e  e f f e c t s  o f 
f e r t i l i z e r s  on th e  q u a l i ty  o f  sugar cane Ju ic e , th e  e f f e c t  o f f e r t i l i z e r  
potassium  on percen tage sucrose i s  s t i l l  a  c o n tro v e rs ia l  i s s u e .
G eerlig s (42) rep o rte d  in  1911 th a t  the  potassium  c o n ten t o f  sugar 
cane Ju ice  was used a s  a  c r i t e r i a  o f  a probable h igh  sugar co n ten t and 
a  h igh  p u r i ty  a t  m a tu r ity . He found th a t  p la n ts  having th e  low est 
potassium  co n ten t u l tim a te ly  con tained  the  b e s t  sugar co n ten t and 
q u o tie n t o f p u r i ty  o f th e  J u ic e . This was n o t in  agreem ent w ith  th e  
f in d in g s  o f  most w orkers.
V e rre t (132) found th a t  f e r t i l i z e r  potassium  had no e f f e c t  on th e  
Ju ic e  q u a l i ty  o f sugar cane. Alexander (2 ) re p o rte d  th e  r e s u l t s  o f a 
s ix -y e a r  study  in  which he showed th a t  th e  sucrose  co n ten t o f sugar 
cane may have been improved by potassium  f e r t i l i z a t i o n .  Naquin (8 8 ) 
re p o rte d  th a t  sugar cane re c e iv in g  f e r t i l i z e r  potassium  and n itro g e n  
gave b e t t e r  q u a l i ty  Ju ice  th an  n itro g e n  a lo n e . According to  U lrich  (128)
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th e  sugar co n ten t o f sugar b e e t ro o ts  i s  markedly reduced a t  h igh  le v e ls  
o f  f e r t i l i z e r  n itro g e n . Borden ( l6 ) concluded t h a t  th e  more f e r t i l i z e r  
potassium  and n itro g e n  a p p lied  to  sugar cane under poor l i g h t  c o n d itio n s , 
th e  g re a te r  th e  m oisture  co n ten t o f th e  cane, and consequently  th e  lo v e r 
th e  Ju ice  q u a l i ty .
Samuels ( i l l )  and Samuels and Iandrau  (112, 113) in  R ie rto  Rico 
have done th e  most ex ten siv e  work on th e  in flu en ce  o f  f e r t i l i z e r s  on 
sucro se  c o n ten t o f  sugar cane. 3hey found th a t  f e r t i l i z e r  potassium  
a p p lic a t io n s  in c re ased  th e  sucrose con ten t o f sugar cane o n ly  when 
s ig n i f ic a n t  in c re a se s  in  cane tonnage were o b ta in ed .
Potassium  Uptake by Sugar Cane
N u trien t uptake by sugar cane has been under s c ru t in y  in  L ouisiana 
s in c e  th e  beg inn ing  o f th e  tw e n tie th  cen tu ry . Browne (2 3 ) in  I 907 
pu b lish ed  an  Experiment S ta tio n  b u l le t in  on the  chem istry  o f  sugar cane 
in  L o u is ian a . McKaig (8 7 ) has probably done th e  mofct e x ten s iv e  work 
on n u t r ie n t  uptake o f sugar cane. He concen tra ted  m ainly on chem ical 
com position o f sugar cane Ju ice  as a f fe c te d  by f e r t i l i z e r .  He con­
cluded  th a t  f e r t i l i z a t i o n  caused a  g re a te r  change in  th e  chem ical com­
p o s i t io n  o f th e  Ju ice  in  th e  w estern  th an  in  th e  e a s te rn  s e c tio n  of 
th e  L ouisiana sugar cane a re a .  Holmes (58 ) found a  good c o r re la t io n  
betw een " f re e "  potassium  in  sugar cane Ju ice  and exchangeable potassium  
in  th e  s o i l .
S evera l workers have c o rre la te d  th e  potassium  c o n ten t in  v a rio u s  
sugar cane p la n t  p a r ts  w ith  a v a ila b le  s o i l  po tassium . Baver (12) 
found a  h ig h ly  s ig n i f ic a n t  c o r re la t io n  o f O.909 between a v a ila b le  s o i l  w .
potassium  and percen tage potassium  in  th e  le a f  sh e a th . Hie concluded
t h a t  potassium  f e r t i l i z a t i o n  g e n e ra lly  had a  r a th e r  pronounced e f f e c t  
upon th e  potassium  co n cen tra tio n  in  th e  s ta lk  and le a f - s h e a th  t is s u e s  
o f  sugar cane* Innes (6 6 ) shoved th a t  th e  b a s a l  s ta lk -p o ta ss lu m  was 
more s e n s i t iv e  to  potassium  a p p lic a tio n s  than  th e  leaf-po tassium *
Ayres (6 ,  7 ) rep o rte d  t h a t  th e  potassium  c o n ce n tra tio n  in  mature s ta lk s  
o f  sugar cane was h ig h er th an  th a t  o f any o th e r  element* He found th a t  
th e  m e rls tim a tlc  t i s s u e  l o s t  potassium  a s  i t  m atured by  upward m igra­
t io n  o f  th e  n u tr ie n t  element*
Stage o f  growth a p p a ren tly  has an o u ts tan d in g  e f f e c t  on the  uptake 
and accum ulation o f  potassium  in  sugar cane p lan ts*  Borden ( l 8 ) and 
H a llid ay  (50) found th a t  potassium , l ik e  n itro g e n , was taken  up ra p id ly  
du ring  th e  e a r l i e r  p e rio d s o f growth* Qhey rep o rte d  evidence o f 
lu x u ry  consumption o f potassium  when ample su p p lie s  were a v a ila b le  and 
o f  a c tu a l  lo s s  in  th e  l a t e r  s ta g es  o f growth* Burr and Ubnimoto (25) 
found th a t  a  w e ll- fe d  sugar cane p la n t  con ta ined  th re e  tim es a s  much 
potassium  a s  a  potassium  s ta rv ed  p lan t*  Singh ( l l 8 ) re p o rte d  t h a t  th e  
sugar cane s t a lk  ac ted  a s  a sto rag e  s in k  during  ra p id  accum ulation o f 
potassium  in  e a r ly  s ta g es  o f growth*
P h i l l ip s  (101) re p o rte d  r e s u l t s  from greenhouse and f i e l d  sugar 
cane experim ents which in d ic a te d  th a t  th e  t o t a l  potassium  uptake was 
a  more p re c is e  measurement o f a v a ila b le  s o i l  potassium  than  the  p e r­
centage potassium  in  th e  whole p lan t*
S ev era l workers have attem pted  to  e s ta b l is h  th e  amount o f 
potassium  req u ire d  to  produce a  to n  o f sugar cane* According to  Iawton 
and Cook (75) ac re  y ie ld  o f 30 to n s o f green s t a lk s ,  leav es  and 
to p s  removed on ly  43 pounds o f K^O. l h i s  amount was much lower than  
th a t  re p o rte d  by o th e r  w orkers. V erre t (131) in  Hawaii found th a t  a
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to n  o f m llla b le  cane removed from two to  th re e  pounds o f £ ,0  from th e  
s o i l .  V allance (129) in  Queensland showed t h a t  a  to n  o f mi l i a b le  cane 
removed 3*1 pounds o f K^O.
Borden (17) repo rted  t h a t  each to n  o f  m llla b le  cane th a t  was 
produced a t  n ine  months o f age had a  po tassium  requ irem ent o f 7*5 
pounds o f  KgO p e r to n . He concluded t h a t  a lth o u g h  th e  t o t a l  amount o f  
potassium  tak en  out o f  the s o i l  was la r g e ,  a  la rg e  percen tage  o f t h i s  
potassium  was l e f t  in  the f i e l d  in  th e  t r a s h ,  to p s and r o o ts .  However, 
i n  L ou isiana, where th e  sugar cane t r a s h  i s  burned a t  h a rv e s t ,  a  
p o r t io n  o f th e  potassium  contained  in  th e  a sh es  may be l o s t .  S tu rg is  
(12*0 rep o rte d  in  1939 th a t  sugar cane grown on 266,000  a c re s  in  
L ouisiana removed alm ost 12,000 tons o f  KgO i n  m llla b le  cane and an 
a d d it io n a l  lo s s  o f 9;000 tons o f K^0 from b u rn ing  o f  t r a s h .  The lo s s  
from burn ing  tr a s h  was ap p aren tly  due to  th e  washing o f th e  w ater- 
so lu b le  potassium  in  th e  ashes in to  d rainage  w ater under heavy r a i n f a l l  
c o n d itio n s . Ihe potassium  removal by sugar cane was based on th e  
e s tim a tio n  th a t  6 . k  pounds o f K^ 0 a re  absorbed  by th e  crop fo r  th e  
p roduction  o f  one ton  of m lllab le  cane.
MATERIAL AND METHODS
S o il ty p es o f th e  sugar cane a re a  o f L ouisiana have been g e n e ra lly  
d esc rib ed  by L y tle  and S tu rg is  (8 3 ) .  D e ta iled  d e sc r ip tio n s  o f  th e  s o i l  
ty p es  s tu d ied  a re  given in  S o il  Survey Reports o f  th e  p a r is h e s , 
pub lished  by th e  United S ta te s  Department o f A g ric u ltu re , S . C. S. and 
L ouisiana A g ric u ltu ra l  Experiment S ta tio n . A la rg e  percen tage o f th e  
sugar cane i s  grown on th e  r e l a t iv e ly  immature and f e r t i l e  younger 
a l l u v i a l  s o i l s  o f  th e  M iss iss ip p i and Red R iver f lo o d  p la in s .  The 
Commerce, Mhoon and Sharkey s e r ie s  a re  a l l u v i a l  s o i l s  derived  from 
M iss iss ip p i a lluv ium . Y ahola s e r ie s  i s  a  re d d ish  ca lca reous a l l u v i a l  
s o i l  t h a t  occurs in  th e  f lo o d  p la in s  o f th e  Red R iver and i t s  d i s ­
t r i b u t a r i e s .
G eo log ica lly  o ld e r  s o i l s  o f th e  Cypremort, Baldwin, J e a n e re t te , 
Ib e r ia  and R a to u tv ille  s e r ie s  were developed on low -ly ing  stream  te r r a c e s  
which were probably  formed by th e  M iss iss ip p i R iver and i t s  d i s t r ib u ­
t a r i e s  in  the  l a t e  P le is to cen e  o r th e  e a r ly  R ecent. The s o i l s  o f  the  
R ichland and O liv ie r  s e r ie s  a re  th e  o ld e s t  s o i l s  in  th e  sugar cane a re a  
and occur on th e  P le is to cen e  M iss iss ip p i t e r r a c e s .
S o il  and P la n t M ate ria l
Samples and d a ta  from ^9 f e r t i l i z e r  experim ents w ith  sugar cane 
conducted a t  28 experim ental lo c a tio n s  in  th e  sugar cane a re a  by th e  
Agronomy Department o f  th e  L ouisiana A g r ic u l tu ra l  Experiment S ta tio n  
du rin g  a  te n -y e a r  p e rio d  from 195^ through 1963 were used in  t h i s  s tudy .
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The f e r t i l i z e r  trea tm e n ts  in  each  experim ent were re p l ic a te d  th re e  
tim es in  a  randomized b lock  d e s ig n . The p lo t  s iz e  was approxim ately 
o n e -te n th  a c re ,  f e r t i l i z e r s  were mixed from ammonium n i t r a t e ,  20 per 
cen t superphosphate and 60 p e r  c en t m uria te  o f  p o ta sh , f e r t i l i z e r s  
were a p p lied  by hand in  th e  o f f -b a r  furrow  in  sp r in g , f e r t i l i z e r  t r e a t -
ments a p p lied  to  p la n t  and s tu b b le cane were a s  fo llo w s:
P la n t Cane Stubble Cane
1954- to  1959 
N -I^ -K g O  
L bs./A .
I 9&0 t o  1963
N-Pofe-XbO 
lb s ./A .
195^ to  1959
N-PgO^-KgO 
lb s ./A .
i 960 to  1&>3 
N-PbOc-KgO 
Ib s ./A .
0- 0-0 0- 0-0 0- 0 -0 0- 0-0
40-0-0 40-0-0 80- 0-0 80- 0-0
4o-o-6o 40-0-80 80- 0-60 80- 0-80
40-40-01. 4o-4o-o 80-40-01 80-40-0
4o-4o-6o 40-40-80 80-40-60 80-40-80
60- 0-0 80- 0-0 100- 0-0 120- 0-0
60- 0-60 80- 0-80 100- 0-60 120- 0-80
60- 40- 01 80-40-0 100-40-01 120-40-0
6o-4o-6o 80-40-80 ioo -4o -6o 120-40-80
80- 0-0 120- 0-0 120- 0 -0 160- 0-0
80- 0-60 120- 0-80 120- 0-60 160- 0-80
80-40-01 120-40-0 120-40-01 160-40-0
8o-4o-6o 120-40-80 120-40-60 160-40-80
^ f e r t i l i z e r  trea tm e n ts  used on ly  i n  1958 and 1959 experim ents.
Three r a te s  o f n itro g e n  were a p p lie d  to  b o th  p la n t  and s tubb le  cane, 
b u t  lower r a te s  were a p p lie d  to  p la n t  th an  to  s tu b b le  cane . Two r a te s  
o f  phosphorus and two r a te s  o f  potassium  were a p p lie d  to  bo th  p la n t and 
s tu b b le  cane . A 3 x  2 x  2 f a c t o r i a l  type  experim ent w ith  n itro g e n ,
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phosphorus and potassium  was used a f t e r  1957* Due to  in c re a s in g  
responses to  f e r t i l i z e r  n i tro g e n  and po tassium , h igher r a te s  o f  each 
were used a f t e r  1959* When p o ss ib le  th e  f e r t i l i z e r  experim ents were 
continued a t  th e  same lo c a tio n s  du rin g  th e  p la n t ,  f i r s t  and second 
stubb le  cane y e a rs .
C u ltiv a tio n  and th e  c o n tro l  o f weeds, d ise a se s  and in s e c ts  were 
follow ed du ring  the  growing season acco rd ing  to  p la n ta t io n  p ra c t ic e s  a t  
each lo c a tio n . P r e c ip i ta t io n  was measured a t  each lo c a tio n  w ith  r a in  
gauges. At h a rv e s t ,  th e  sugar cane on each p lo t  was topped, c u t  and 
p ile d  in  a heap row w ith  a  cane h a rv e s te r .  A fte r  burn ing  the  d ry  leaves, 
th e  m llla b le  cane was loaded  on t r a c to r  c a r t s  and weighed, The per­
centage t r a s h  in  th e  m llla b le  cane was determ ined and y ie ld  was recorded  
in  to n s  per a c re  o f c lean  cane.
A te n  s t a lk  sample was c o lle c te d  from each p lo t  and su c ro se , b r ix  
and p u r i ty  an a ly ses were made i n  th e  m il l  la b o ra to ry  fo r  each e x p e ri­
m ental lo c a tio n . Percen tage sucrose  and cane y ie ld  were used to  
determ ine th e  amount o f  sugar produced on each p lo t .  Response o f sugar 
cane to  f e r t i l i z e r  potassium  was measured by comparing th e  N-K t r e a t ­
ment w ith  th e  N trea tm e n t and th e  N-F-K trea tm en t w ith  th e  N-P t r e a t ­
ment a t  each o f  th e  th re e  N l e v e ls .  Since an a n a ly s is  o f  v a rian ce  on 
th e  y ie ld  d a ta  ob ta ined  from each f a c t o r i a l  experim ent rev ea led  th a t  
th e  N x I ,  P x  K and N x P x K  In te ra c t io n s  were n o t g e n e ra lly  
s t a t i s t i c a l l y  s ig n i f ic a n t ,  th e  response to  a p p lied  potassium  was c a l ­
c u la te d  as an average o f th e  th re e  n itro g e n  le v e ls  w ith  and w ithout 
phosphorus, Oae average response was c a lc u la te d  in  accordance w ith  
techniques d escrib ed  by LeClerg e t  a l  (76 ) ,
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A su rface  s o l i  sample was taken  in  sp rin g  p r io r  to  f e r t i l i z a t i o n  
a t  each o f th e  28 experim en ta l lo c a tio n s . The samples were a i r - d r i e d ,  
p u lv e riz e d , passed  th rough  a  2 mm. sieve and s to re d  in  ic e  cream ca rto n s  
to  aw ait a n a ly s is .
W hole-stool sugar cane samples were taken  a t  h a rv e s t from  s ix  
r e p l ic a te d  f e r t i l i z e r  p lo ts  a t  two lo c a tio n s  i n  1961 and 1962 to  study  
th e  e f f e c t s  o f  f e r t i l i z e r  potassium  on potassium  uptake and on p e r ­
centage sucrose in  sugar cane . One lo c a tio n  on a l l u v i a l  s o i l  and 
an o th e r lo c a tio n  on te r r a c e  s o i l  was chosen f o r  t h i s  s tu d y  each y e a r . 
Approxim ately 200-pound samples o f  cane s ta lk s  were c u t and weighed 
from each p l o t .  Hie s ta lk s  were cleaned and topped a t  th e  l a s t  ha rd  
j o i n t .  Hie m llla b le  cane was weighed and th e  w eight o f to p s  and t r a s h  
was ob ta ined  by d if fe re n c e  between the  t o t a l  s t a lk  w eight and th e  m i l l -  
a b le  cane w eigh t. Hie m llla b le  cane was crushed w ith  a  hand m i l l ,  
lh e  baggasse was weighed and th e  ju ic e  w eight was o b ta in ed  by th e  
d if fe re n c e  between m llla b le  cane and th e  baggasse w e ig h ts . Hie ju ic e  
was sampled fo r  su c ro se , b r ix  and p u r i ty  an a ly ses  and f o r  potassium  
a n a ly s is .  Hie to p s  and t r a s h  and th e  baggasse were ground se p a ra te ly  
i n  a  fo rage  h a rv e s te r  and sampled fo r  potassium  a n a ly s is  and m oistu re  
d e te rm in a tio n . A ll  a n a ly se s  a re  rep o rte d  on a  d ry  b a s i s ,  60° C. Hie 
uptake o f  potassium  p e r a c re  contained  in  th e  to p s  and t r a s h ,  ju ic e  and 
baggasse was c a lc u la te d  by u sin g  th e  percen tage o f  potassium  and w eight 
o f  each p la n t  p a r t  and t o t a l  y ie ld  from each p l o t .  Hie sum o f  th e  
potassium  co n te n ts  o f  to p s  and t r a s h ,  ju ic e  and baggasse was th e  t o t a l  
uptake by th e  above-ground grow th. Hie sum of th e  potassium  co n ten ts  
o f  th e  ju ic e  and baggasse was th e  uptake by th e  m llla b le  cane.
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S o il A nalysis Procedures
A v a ilab le  s o i l  c a tio n s
Surface s o i l  samples from the  28 experim en ta l lo c a tio n s  were 
analyzed  fo r  a v a ila b le  o r e x tra c ta b le  s o i l  K, Ca, Mis and Net. Die a v a i l ­
a b le  c a tio n s  v e re  e x tra c te d  w ith  0 .1  N h y d ro ch lo ric  a c id  and w ith  1 .0  N 
ammonium a c e ta te  b u ffe red  a t  pH 7*0 a t  1 :10  and 1 :20  s o i l  to  so lu tio n  
r a t i o s .  D iis  was done by w eighing, in  d u p lic a te ,  10 grams and 5 grams 
o f  a i r - d r i e d  s o i l  f o r  the  1:10  and 1:20  r a t i o s ,  r e s p e c t iv e ly ,  in to  250 
m l. f la s k s  and adding 100 m l. o f th e  e x tr a c ta n t  to  each f l a s k .  Die 
sam ples v ere  then  shaken fo r  20 m inutes on a  m echanical shaker and 
f i l t e r e d  im m ediately through Whatman's No. 12 f i l t e r  paper in to  sample 
b o t t l e s .  Die K, Oa, Mg and lb  de te rm ina tions o f  th e  f i l t r a t e  were made 
w ith  a  Beckman Model DU spectrophotom eter, w ith  flam e a ttachm ent and 
p h o to m u ltip lie r  assem bly. Die in strum en t was o p e ra ted  accord ing  to  the  
m an u fa c tu re r 's  m anual. Standard so lu tio n s  co n ta in in g  a  range o f known 
c o n c e n tra tio n s  o f each c a tio n  were p repared  and used  in  th e  c a l ib ra t io n  
o f  th e  photom eter. A s e t  o f standard  so lu tio n s  was p repared  fo r  each 
e x tr a c t in g  so lu tio n  which contained  th e  same c o n c e n tra tio n  o f  th e  
e x tr a c ta n t  a s  th e  e x tra c t in g  s o lu tio n . Instrum ent read in g s were ob ta ined  
f o r  each stan d ard  so lu tio n  and unknown sam ple. A c a l ib r a t io n  curve was 
c o n s tru c te d  and th e  concen tra tion  o f  each c a tio n  was c a lc u la te d  from th e  
c u rv e . A m oisture  determ ination  was made on each s o i l  sample and th e  
d a ta  a re  rep o rte d  on oven-dried  b a s i s ,  105° C.
Exchangeable s o i l  c a tio n s
Die s o i l  samples were analyzed fo r  exchangeable s o i l  K, Oa, Mg and 
Na by  th e  method a s  described  by Beech e t  a l  (98)* A 25 gram sample
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from  each s o i l  was weighed in  d u p lic a te  in to  a  250 ml* f l a s k ,  100 ml. o f  
1 .0  N ammonium a c e ta te ,  b u ffe red  a t  pH 7*0, were added, shook fo r  30 
m inutes and allow ed to  stand  over n ig h t .  Then th e  samples were f i l t e r e d  
uBing a  Buchner funnel f i t t e d  w ith  Whatman's No* 12 f i l t e r  paper, apply­
in g  g e n tle  su c tio n . The samples were leached  w ith  a d d it io n a l  250 ml* 
o f  th e  e x tra c ta n t  in  25-50 m l. p o rtio n s*  A fte r  f i l t r a t i o n  th e  exchange­
a b le  c a tio n s  in  th e  f i l t r a t e s  were determ ined in  th e  same manner a s  
describ ed  fo r  th e  a v a ila b le  cations*
Exchangeable s o i l  hydrogen
Exchangeable hydrogen in  each s o i l  sample was determ ined by the  
barium  a c e ta te  method a s  d escribed  by Jackson (6 9 )* A 15 gram sample 
was weighed in  d u p lic a te  in to  a  250 m l. f l a s k ,  100 ml* o f 0*5 N barium 
a c e ta te  a d ju s te d  to  pH 7*5 were added and s t i r r e d  in te rm it te n t ly  fo r  
two hours* Then th e  samples were f i l t e r e d  u s in g  a  Buchner fu n n e l f i t t e d  
w ith  Whatman's No* 12 f i l t e r  paper, app ly ing  g e n tle  suction* The 
samples were leached w ith  a d d it io n a l  250 ml* o f  th e  e x tra c ta n t  in  25-50 
m l. po rtions*  A fte r f i l t r a t i o n ,  10 drops of pheno lph thale in  in d ic a to r  
so lu tio n  were added to  th e  f i l t r a t e  and back t i t r a t e d  w ith  standard ized  
0 .1  N sodium hydroxide* A b lank  t i t r a t i o n  was made on th e  e x tra c ta n t  
and su b s tra c te d  from th e  t i t r a t i o n  value  o f th e  unknown sam ples. The 
exchangeable hydrogen expressed  in  th e  mi 111-eq u iv a le n ts  pe r 100 grams 
o f  oven-dried  s o i l  was c a lc u la te d  in  th e  fo llow ing  manner:
me. H/100 gm. = o f M  * n o n a a llty  o f x  100
sample w eight
C ation exchange c a p a c ity  and percen tage  base s a tu ra t io n
Cation exchange c ap a c ity  o f  each s o i l  was determ ined by th e  
summation o f the  exchangeable b ases and exchangeable hydrogen* The
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percen tage base s a tu r a t io n  v as  c a lc u la te d  by d iv id in g  the base exchange
cap ac ity  b y  the  c a t io n  exchange c a p a c ity  t in e s  100*
T o ta l s o i l  potassium
T otal potassium  in  each s o i l  sample was determ ined by h y d ro flu o ric  
a d d  d ig es tio n  method a s  d e sc rib ed  by Jackson (69 )# D uplicate 0*9 gram 
samples o f  s o i l  which had been ground to  pass  through a  100 mesh s ieve  
vere  weighed in to  p latinum  c ru c ib le s  and t r e a te d  w ith 10 drops o f  con­
cen tra ted  s u l fu r ic  a d d  and 15 ml* o f  48 p e r  cen t h y d ro flu o ric  a c id .
Die c ru c ib le s  were h ea ted  a lm ost to  d ry n ess , then  t r e a te d  w ith  an 
a d d it io n a l  5 ml* o f h y d ro flu o ric  a c id  and heated  to  d ryness. Hie 
re s id u es  were d is so lv e d  in  250 m l. beakers co n ta in in g  a  weak so lu tio n  
of n i t r i c  a d d  th en  h ea ted  to  dryness and tr e a te d  ag a in  w ith  4 :1  n i t r i c -  
p e rc h lo r ic  a c id s  to  com plete ly  o x id ize  th e  organic m a tte r , lhe  
re s id u es  v e re  tak en  up w ith  10 m l. o f  5 N hydroch lo ric  a c id  and 
f i l t e r e d  in to  100 m l. vo lum etric  f la s k s  and made up to  volume. Hie 
t o t a l  potassium  in  th e  f i l t r a t e s  was determ ined in  th e  same manner a s  
described  fo r  th e  a v a i la b le  s o i l  potassium .
S o il  re a c tio n
Hie pH of th e  s o i l  samples was determ ined w ith  a  Beckman Zeromatic 
pH m eter equipped w ith  a  g la s s  e le c tro d e  and a  sa tu ra te d  calom el 
re fe ren ce  e le c tro d e . A 25 gram sample was weighed in  d u p lic a te  in to  a  
100 ml. beaker and 25 m l. o f  d i s t i l l e d  w ater were added. Hie samples 
were s t i r r e d  s e v e ra l tim es and allow ed to  stand  over n ig h t. Then th e  
pH was measured a f t e r  p roper c a l ib r a t io n  o f  th e  instrum ent w ith  b u ffe r  
s o lu t io n s .
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S o il  o rgan ic  m a tte r
Organic m a tte r  in  each s o i l  sample was determ ined by th e  dry  com­
b u s tio n  method. The ap p ara tu s  used and procedures fo llow ed were a s  
d escrib ed  by PL per (103).
T o ta l s o i l  n itro g e n
T o ta l n itro g e n  in  each s o i l  sample was determ ined by th e  K je ldah l 
method a s  d e sc rib e d  by Jackson (6 9 )*
S o il  p a r t i c l e  s iz e  a n a ly s is
Percen tages o f  sand, s i l t  and c la y  in  each s o i l  sample were
r
determ ined by th e  hydrom eter method a s  m odified  by I to trick  (95 )•
T ex tu ra l c la s s  o f th e  s o i l s  was determ ined a s  describ ed  in  th e  S o il 
Survey Manual, U nited S ta te s  Department o f A g ricu ltu re  Handbook, 1937* 
page 18 .
P la n t A nalysis Procedures
The t o t a l  potassium  co n ten t o f  th e  to p s , baggasse and ju ic e  samples 
was determ ined by th e  wet a c id  d ig e s t  method developed by Toth, P rin c e , 
Wallace and M ikkelsen (126). A 0 .5  gram sample was weighed in  d u p lic a te  
from each a i r - d r i e d  p la n t  sample and p laced  in  a  150 m l. beaker and 
covered w ith  a  r ib b ed  watch g la s s .  Twelve m l. o f concen tra ted  n i t r i c  
a c id  were added to  th e  samples and allow ed to  stand  over n ig h t .  Then,
4 m l. o f  70 p e r  c en t p e rc h lo r ic  a c id  were added and the  samples were 
p laced  on a  h o t p la te  and allow ed to  d ig e s t  u n t i l  a l l  s o lid s  were con­
v e rte d  to  l iq u id  form and th e  o rgan ic  m a tte r  had been removed as 
evidenced by th e  lo s s  o f th e  brown c o lo r . The samples were allow ed to  
evaporate  a lm ost to  d ry n ess, th en  removed from th e  h o t p la te  and cooled , 
le a v in g  on ly  th e  m inera l e lem en ts, in c lu d in g  s i l i c a .
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In  o rd er to  remove th e  s i l i c a ,  10 ml* o f  5 N h y d ro ch lo ric  a d d  
v ere  added to  each sam ple, h ea ted  to  alm ost h o i l ln g  and tr a n s fe r r e d  
q u a n t i ta t iv e ly  hy f i l t e r i n g  through Whatman's No. 42 f i l t e r  paper In to  
100 ml* vo lum etric  f la sk s*  Potassium  in  th e  f i l t r a t e s  vas determ ined 
w ith  a  flam e photom eter in  the  manner d esc rib ed  f o r  a v a i la b le  s o i l  
po tassium .
Methods fo r  S t a t i s t i c a l  A nalysis
Die s t a t i s t i c a l  a n a ly s is  methods used a re  d esc rib ed  by Shedecor 
(120) and LeClerg (76 ) .  l in e a r  and c u rv i l in e a r  re g re s s io n  equations 
and simple c o r re la t io n  c o e f f ic ie n ts  v e re  c a lc u la te d  betveen  some o f  th e  
chem ical and p h y s ic a l p ro p e r t ie s  o f th e  28 s o i l s  studied*
An a n a ly s is  o f  va riance  was c a lc u la te d  on th e  y ie ld  d a ta  ob ta ined  
from  each o f th e  49 f e r t i l i z e r  experim ents to  determ ine th e  s ig n if ic a n c e  
o f  th e  response due to  th e  a d d itio n s  o f f e r t i l i z e r  potassium*
R egression  eq u atio n s vere  ob tained  to  show th e  r e la t io n s h ip  betveen 
a v a i la b le  o r e x tra c ta b le  s o i l  potassium  and response o f sugar cane to  
f e r t i l i z e r  potassium .
An a n a ly s is  o f va riance  vas c a lc u la te d  on th e  potassium  uptake 
d a ta  o b ta in ed  a t  each o f  th e  fo u r  lo c a tio n s  s tu d ie d  to  determ ine th e  
s ig n if ic a n c e  o f  th e  e f f e c t  o f f e r t i l i z e r s  on potassium  uptake by sugar 
cane*
Simple c o r re la t io n  c o e f f ic ie n ts  vere  ob ta ined  be tveen  r a i n f a l l  
du rin g  d i f f e r e n t  p e rio d s  o f  th e  year and y ie ld  o f  sugar cane in  the  
f e r t i l i z e r  experim ents*
EXPERIMENTAL RESULTS AND DISCUSSION
Experim ental lo c a tio n s  and th e  s o i l  type  a t  each lo c a tio n  where 
th e  f e r t i l i z e r  experim ents w ith sugar cane were conducted a re  shown in  
Table 1 . Twenty-two experim ents were conducted a t  12 lo c a tio n s  
(Nos. 1 -12) on A llu v ia l s o i l s  o f th e  M iss is s ip p i and Red R ivers f lo o d  
p la in s*  Twenty-seven experim ents were conducted a t  16 lo c a tio n s  
(Nos* 13-28) on Older A llu v ia l o r Terrace s o i l s  b o rd erin g  Bayou Teche 
in  th e  w estern  se c tio n  of th e  sugar cane area*
Chemical and P hysica l P ro p e r tie s  o f th e  S o ils
Data ob tained  on the  chem ical and p h y s ic a l p ro p e r t ie s  o f th e  s o i l s  
s tu d ie d  a re  p resen ted  in  Tables 2 through 8 * Simple c o r re la t io n  
c o e f f ic ie n ts  among th e  p ro p e r t ie s  of th e  s o i l s  a re  p resen ted  in  Table 9* 
Potassium  con ten t o f  the  s o i l s
Data on s o i l  potassium  are  shown in  Table 2 . A vailab le  s o i l  
potassium  e x tra c te d  w ith e i th e r  0*1 N h y d ro ch lo ric  a c id  o r w ith  1*0 N 
ammonium a c e ta te  was s l ig h t ly  h igher a t  th e  1:20  th an  a t  th e  1:10  s o i l  
t o  so lu tio n  ra t io *  Qhe ammonium a c e ta te  s o lu t io n  e x tra c te d  consider­
a b ly  more potassium  than th e  hydroch lo ric  a c id  so lu tio n  a t  e i th e r  r a t i o ,  
p a r t i c u la r ly  from s o i l s  h igh  in  c lay  content*  A vailab le  potassium  
e x tra c te d  w ith  0 .1  N hydroch lo ric  a c id  a t  th e  1 :20  v a rie d  from 57 ppm* 
in  Mhoon s i l t  loam to  311 ppm. in  Sharkey c la y , w ith  an average o f 121 
ppm. fo r  th e  A llu v ia l  s o i l s .  In  th e  Older A llu v ia l  o r Terrace s o i l s ,
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Table 1 . S o il  types and lo c a tio n  o f  experim ents w ith  f e r t i l i z e r s  fo r  
sugar cane on A llu v ia l  s o i l s  (Nos. 1 -12 ) and Older A llu v ia l  o r 
Terrace s o i l s  (Nos. 13 -2 8 ).
Exp.
Loc.
No. S o il Type
Depth
Sampled,
Inches P la n ta tio n
Year
P lan t
Cane
o f Experiment 
1s t  2nd 
Stubhle Stubble
1 Yahola s l l 0-8 E dgefie ld 1959
2 Commerce 1 0-8 Sknithfield 1954 1956
3 Commerce s l l 0-8 Sknlthfleld 1959 i 960
4 Commerce s l l 0-8 Alma 1962 1963
5 Mxoon 1 0-7 L i t t l e  Texas 1954 1955 1956
6 Mioon s i l 0-7 L i t t l e  Texas 1958 1959
7 Mioon s i l 0-8 Warren Harang 1963
8 Mioon s l l 0-8 Sknithfield 1958
9 Mioon s i l 0-8 L i t t l e  Texas i 960 1961 1962
10 Mioon s i c l 0-8 Pecan Tree i 960 1961
11 Mioon s ic 0-8 Caldw ell 1963
12 Sharkey c 0-8 Pecan Tree 1962 1963
13 Cypremort s i l 0-8 A lice  "B" 1961
14 Baldwin s l l 0-7 A lice  "B" 1956 1957 1958
15 Baldwin s i l 0-7 A lice  "B" 1962 1963
16 Baldwin s ic 0-5 O 'N eil 1958 1959 i 960
17 Je a n e re tte  s i l 0-8 A lice  "B” 1959 i 960
18 Je a n e re tte  s l l 0-8 S t .  John 1963
19 Je a n e re tte  s i l 0-8 P atou t 1961
20 Je a n e re tte  s i l 0-8 P atou t 1962 1963
21 Ib e r ia  s l l 0-7 Kiaty 1955 1956
22 Ib e r ia  s i l 0-7 Cherry Grove 1956
23 Ih to u tv i l le  s i l 0-6 Vaufrey 1955
24 R ito u tv i l le  s i l 0-6 Vaufrey 1956
25 R ichland s i l o-7 Young's In d . 1954 1955
26 R ichland s i l 0-7 Young's Ind . 1956
27 Richland s i l 0-7 B iU eaud 1957
28 O liv ie r  s i l 0-8 Young's Ind . 1959 i 960 1961
B ible 2 . Potassium  c o n te n t o f  A llu v ia l  s o i l s  and Older A llu v ia l  o r
Bsrrace s o i l s  by v a rio u s  methods o f  e x tr a c t io n .
Exp. A vailab le S o il K
Loc. 0 .1  :N HC1 1 .0  N NB4QAC Exchangeable K B otal
No. 1:10 1:20 l : l o 1:20 K S a tu ra tio n K
m e./
* *ppm. ppm. ppm. ppm. ppm. 100 g .
1 75 93 79 88 9 b 0.24 1 .3 1.76
2 89 96 88 95 113 0.29 2 .5 2.03
3 76 86 82 85 n o 0.29 1 .8 2.06
4 79 92 76 101 126 0.32 2 .8 1.91
5 108 117 112 116 127 0.32 1 .8 1.96
6 65 78 67 74 85 0.21 1 .3 2.10
7 103 111 121 124 l 4 l O.36 1 .7 1.79
8 51 57 49 54 65 0.16 1 .7 1.90
9 '73 78 74 77 72 0.18 1 .1 2.16
:.I0 100 110 121 122 151 0 .39 1 .4 2.19
11 212 227 267 265 299 0.76- 2 .2 1.96
12 249 311 398 4o6 585 1 .49 2 .9 2.19
* H 1 fo 107 121 128 134 164 1 .9 2.00
13 33 47 44 48 46 0.12 1 .1 I .60
14 52 6l 54 62 65 0.16 1 .0 1.77
15 62 66 58 61 76 0.19 1 .0 1.65
16 131 155 174 190 201 0.51 1 .8 1.95
17 82 104 88 95 108 0.28 1 .0 1.90
18 73 80 74 fo 88 0.23 1 .0 1.51
19 46 59 47 55 56 0.14 0 .5 1.26
. 20 76 8o 74 76 85 0.21 1 .2 1.20
21 58 67 56 63 68 0.17 0 .8 1.62
22 .75 85 64 75 73 0.19 0 .5 1.20
23 69 75 81 90 84 0.21 2 .0 1.22
24 44 47 47 54 50 0.13 1 .5 1.26
25 74 82 93 95 98 0.25 1 .8 1.44
26 85 94 106 108 n o 0 .28 2 .2 1.45
27 62 69 72 79 84 0 .21 1 .9 1.38
28 46 58 56 62 67 0.17 1 .4 1.43
Av. 13-28 67 77 74 81 85 1 .3 1.49
35
Table 3* Calcium co n ten t o f  A llu v ia l  s o i l s  and Older A llu v ia l o r
T errace s o i l s  by v a rio u s  methods o f  e x tra c t io n .
Exp.
Loc.
No.
A vailab le  
0 .1  N HC1 
1:£6
S o il 
1 .0  N
E E T
Oa
NQ40AC
IrSZT
Exchangeable
Ca
Ca
S a tu ra tio n
m e./
ppm. ppm. ppm. ppm. ppm. 100 g . *
1 3971 4615 2568 3157 3329 16.65 85.5
2 1177 1297 1218 1311 1383 6.92 60.0
3 1 9 3 k 2103 1764 2089 2042 10.21 63 .4
4 1176 1174 1191 1290 1308 6.54 56.4
5 2103 2083 1879 2450 2205 11.03 61.6
6 1907 1993 1797 1995 2021 10.11 60.7
7 2147 2229 2250 2601 2518 12.59 58.7
8 1190 1378 1129 1289 1261 6.31 65.9
9 1785 1979 1906 2087 2193 10.97 65.2
10 . 3248 3444 3279 3556 3641 18.21 65.2
11 3707 3959 4170 4254 4591 22.96 65.3
12 5747 5805 5741 6173 6740 33.70 66.2
Av. 1-12 2672 2688 2769 64.5
13 685 771 912 1045 1015 5.08 45.4
14 1709 1732 1702 1832 1972 9.86 58.2
15 2871 3228 2675 2781 3073 15.37 76.0
16 1039 1469 1961 2165 2276 11.38 39.4
17 3801 3930 3254 3471 3764 18.82 68.0
18 2866 2949 2413 2784 2722 13.61 61.7
19 5962 6625 4023 4932 5222 26.11 81.6
20 2046 2369 2103 2160 2352 11.76 65.9
21 2335 2543 2238 2514 2711 13.56 63 .0
22 9129 10420 5247 6334 6044 30.22 83.2
23 365 4o6 588 670 730 3.65 34.6
2k 294 477 487 589 547 2.74 30.1
25 305 325 609 670 731 3.66 26.0
26 284 284 589 670 691 3.46 27 .4
27 4l6 496 622 675 751 3.75 32.6
28 437 497 663 728 794 3.97 32.4
Av. 13-28 2408 2126 2212 51.6
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Thble 4 . Magnesium c o n ten t o f  A llu v ia l  s o i l s  and Older A llu v ia l  o r
Herrace s o i l s  by v a rio u s  methods o f  e x tra c t io n .
Exp.
Loc.
A vailab le  
0 .1  N HC1
S o il  
1 .0  N M§Hl+QAc Exchangeable Mg
No. 1:10 1:26 1:10 1:20 vis S a tu ra tio n
m e./
ippm. ppm. ppm. ppm. ppm. 100 g .
1 896 947 275 296 308 2.52 12.9
2 316 430 307 316 324 2.65 23.0
3 515 686 492 521 562 4.60 28.6
4 265 331 2 66 270 274 2 .24 19.3
5 511 584 48o 511 490 . 4.02 22.4
6 476 549 427 498 492 4.03 24.2
7 733 733 590 650 578 3.74 17.4
8 346 507 211 316 308 2.52 26.3
9 571 718 477 520 526 4.31 25.7
10 895 999 790 854 872 7.15 25.6
11 948 1205 893 990 842 6.90 19.6
12 1393 1565 1314 1329 1546 12.67 24.9
Av. 1-12 771 589 594 22.5
13 274 281 255 262 256 2 .10 18.8
14 446 537 409 430 456 3.73 22.4
15 478 .598 455 470 492 4.03 19.9
16 750 738 693 745 754 6 .18 21.4
17 814 967 783 824 848 6.95 25.1
18 837 1089 732 792 696 5.71 25.9
19 762 820 613 639 670 5.49 17.2
20 478 535 416 535 492 4.03 22.6
21 518 534 495 524 530 4.34 20.2
22 1019 1031 684 712 708 5.81 16.0
23 254 278 254 254 269 2 .20 20.9
24 317 353 243 296 291 2.39 26.2
25 139 183 152 183 164 1.34 9.5
26 188 183 188 207 191 1.57 12.5
27 239 234 179 189 203 1.67 14.5
28 177 169 119 169 151 1.23 10.1
Av. 13-28 533 452 448 19.0
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liable 5« Sodium c o n ten t o f  A llu v ia l  s o i l s  and Older A llu v ia l  o r
Uterrace s o i l s  by v a rio u s  methods o f e x tra c t io n .
Exp.
Loc.
No.
A vailab le
i m r ’W ' 1
IVW)
S o il  
1 .0  N
fd O
Na
NH^ QAc
1:20
Exchangeable
Na
Na
S a tu ra tio n
m e./
ppm. ppm. ppm. ppm. ppm. 100 g . i
1 49 82 20 46 16 0.07 0 .4
2 49 86 33 59 25 0.11 1 .0
3 42 70 19 b 6 19 0.08 0.5
4 31 71 27 52 39 0*17 1-5
5 92 112 69 108 57 0.25 1 .4
6 54 114 46 69 42 0.18 1 .1
7 80 99 60 101 56 0.21* 1 .1
8 35 63 25 50 25 0.11 1 .2
9 51 78 36 59 31 0.13 0 .8
:!10 6 l 105 33 60 31 0 . 11* 0 .5
11 122 126 88 82 59 0.26 0 .7
12 62 103 60 110 49 0.22 0 .4
Av. 1-12 92 70 37 0 .9
13 52 90 38 64 33 0.14 1 .3
14 57 69 61 95 57 0.24 1 .4
15 67 92 39 91 52 0.22 1 .1
16 63 71 56 89 51 0.22 0 .8
17 132 175 123 147 125 0.55 2 .0
18 100 134 95 113 121 0.53 2 .4
19 36 b l 23 54 20 0.08 0 .3
20 42 67 28 63 28 0.12 0 .7
21 Qb 96 56 91 55 0.24 l . l
22 45 82 26 70 25 0 .10 0 .3
23 71 110 63 112 49 0.21 2 .0
2b 65 94 51 86 54 0.23 2 .6
25 55 99 43 97 24 0.10 0.7
2 6 57 96 47 100 28 0.12 1 .0
27 54 82 34 61 31 0.13 1 .1
28 35 59 17 38 14 0.06 0.5
Av. 13-28 91 86 itS 1 .2
38
Sable 6 . Exchange p ro p e r t ie s  in  m ill i-e q u lv a le n ts  per 100 grams o f  d ry
s o i l  and pH v a lu es o f  A llu v ia l  s o i l s  and Older A llu v ia l  o r  Serrace
s o i l s .
Exp.
Loc.
No.
Base
Exchange
C apacity
Exchangeable
Hydrogen
Cation
Exchange
Capacity
Percentage
Base
S a tu ra tio n
S o il
pH
1 19.48 19.48 lOO.o/ 7 .3
2 9*98 1.55 11.53 86 .6 6 .0
3 15.18 , 0.92 16.10 94.3 6 .9
4 9.28 2.32 11.60 80 .0 5 .6
5 15.62 2 .30 17.92 87 .2 6 .2
6 14.54 2 .10 16.64 87 .4 5 .9
7 16.93 4.52 21.45 78 .9 5 .7
8 9 .H 0.48 9.58 95 .0 6 .9
9 15.60 1.21 16.81 92 .8 6 .8
10 25.88 2 .04 27.92 92.7 6 .4
11 30.88 4 .30 35.18 87 .8 6 .2
12 48.08 2 .81 50.89 94.5 6 .6
Av. 1-12 19.21 21.26 89 .8
13 7.44 3.75 11.19 66.5 4 .9
14 14.00 2.95 16.95 82 .6 5 .7
15 19.82 o .4 i 20.23 98 .0 7 .1
16 18.29  . 10.59 28.89 63 .3 4 .8
17 26.60 1.06 27.66 96.2 6 .8
18 20.08 1 .98 22.06 91 .0 7 .0
19 31.83 0.18 32.00 99.5 7 .2
20 16.13 1.73 17.86 90.3 6 .7
21 18.31 3.21 21.53 85 .1 5 .8
22 36.32 MW 36.32 100. 0/ 7 .3
23 6.27 4.27 10.54 59.5 5 .2
24 5.49 3.60 9.09 60 .4 5 .2
25 5.35 8.73 14.08 38.0 5 .1
26 5.43 7.18 12.61 43.1 5 .0
27 5.77 5.75 11.51 50.1 5.5
28 5.45 6.81 12.25 44.5 5 .3
Av. 13-28 15.16 19.05 73 .0
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Table 7 .  C lay, o rgan ic  m a tte r , t o t a l  n itro g e n  and a v a i la b le  phosphorus
c o n te n ts  o f  A llu v ia l  s o i l s  and Older A llu v ia l  s o i l s  o r T errace s o i l s .
Exp.
Loc.
No. S o il Type Clay
Organic
M atter
T o ta l
N
N
in
O.M.
A v a il.1
P
i * * * ppm.
1 Yahola s i l 11.4 1.02 o .o 4 i 4 .02 241
2 Commerce 1 10.1 1.10 0.067 6 .1 0 330
3 Commerce s i l 14.8 1.42 0.067 4 .72 299
1* Commerce s l l 9 .6 1.18 o.o64 5.42 237
5 Mhoon 1 17.9 1.24 0.076 6 .13 205
6 Mioon s i l 16.1 1.18 0.066 5 .59 216
7 Mioon s i l 24.5 l .4 o 0.086 6 .1 4 181
8 Mhoon s i l 8 .9 0.78 o.o64 8 .2 1 366
9 Mhoon s i l 15.3 1.38 0.068 4.93 233
10 Mhoon s i c l 29.9 2.07 0.095 4 .59 242
11 Mioon s ic 43.4 2.27 0.105 4 .63 336
12 Sharkey c 60.5 3.66 0.175 4 .78 362
Av. 1-12 21.9 1.56 0.081 5.44 271
13 Cypremort s i l 12.7 1.18 0.062 5.25 33
14 Baldwin s i l 16.1 1.80 0.089 4 .94 48
15 Baldwin s i l 16.1 1.55 0.071 4 .58 82 •
16 Baldwin s ic 42.0 2.17 0.125 5 .76 30
17 Je a n e re tte  s i l 25.2 1.61 0.114 7 .08 105
18 Je a n e re tte  s i l 21.9 1.58 0.110 6 .9 6 132
19 Je a n e re tte  s l l 20.6 3.32 0.131 3.95 451
20 Je a n e re tte  s i l 14.8 2.42 0.114 4 .71 178
21 Ib e r ia  s l l 20.0 1.79 0.108 6 .03 84
22 Ib e r ia  s i l 24.1 2.40 0.196 8 .17 90
23 R a to u tv ille  s i l 15.2 1.27 0.078 6 .14 15
2k B a to u tv ille  s i l 15.2 1.27 0.069 5.43 10
25 R ichland s i l 19.0 2.37 0.115 4 .85 27
26 Richland s i l 20.3 1.76 0.098 5.57 31
27 Richland s i l 16.5 1.38 0.094 6 .8 1 37
28 O liv ie r  s i l 17.3 2.12 0.115 5 .42 68
Av. 13-28 19 .8 1.85 0.106 5.73 89
•'-Avail. P e x tra c te d  w ith  0 .1  N HC1 /  .03 N NH^F a t  1 :20  r a t i o .  r
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Table 8 .  R e la tio n sh ip  between a v a i la b le ,  exchangeable and t o t a l
potassium  c o n ten ts  o f  A llu v ia l  s o i l s  and Older A llu v ia l  o r T errace
s o i l s .
Exp.
Loc.
No.
Percentage 
A v a il. K 
o f  Exch. Kr
Percentage 
A v a il. K 
o f T o ta l K1
Percentage 
Exch. K 
o f  T o ta l K
Ipm. Exch.K 
p e r 
<f> Clay
1 98.9. 0 .53 0 .53 8 .3
2 85 .0 0 .47 O.56 11 .2
3 78.2 0 .42 0.53 7 .4
4 73»0 0 .48 0 .66 13 .1
5 92 .1 0.60 0.65 7 .1
6 91 .8 0.37 o .4o 5*3
7 78.7 0.62 0.79 5 .8
8 87 .7 0 .30 0 .34 7 .3
9 IO8 .3 0 .36 0.33 4 .7
10 72.3 O.50 0 .69 5 .1
11 75.9 1.16 1.53 6 .9
12 53.2 1 .42 2 .67 9 .7
Av. 1-12 82 .9 0 .60 0.81 7 .7
13 102.2 0 .29 0.29 3 .6
14 93 .8 0 .34 0.37 4 .0
15 86 .8 o .4o 0 .46 4 .7
16 77.1 0 .79 I .03 4 .8
17 96 .3 0.55 0.57 4 .3
18 90 .9 0.53 0 .58 4 .0
19 105.4 0.47 0 .44 2 .7
20 94 .1 0 .67 0.71 5 .7
21 98.5 0 .41 0.42 3 .4
22 116.4 O.71 0.61 3 .0
23 89 .3 0 .6 l 0 .69 5.5
2k 94 .0 0 .37 0 .40 3 .3
25 83 .7 0 .57 0.68 5 .2
26 85.5 O.65 0 .76 5 .4
27 82 .1 0 .50 0 .61 5 .1
28 86 .6 0 .41 0 .47 3 .9
Av. 13-28 92.7 0.52 0.57 4 .3
•^Avail. K e x tra c te d  w ith  0 .1  N HC1 a t  1 :20 s o i l  to  so lu tio n  r a t i o .
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liable 9 . Simple c o rre la t io n  c o e f f ic ie n t s  shoving th e  re la t io n s h ip s  
betveen  some o f  th e  chem ical and p h y s ic a l p ro p e r tie s  o f  th e  s o i l s  
studied*
V ariab le
i
O.M.
*
Clay
T o ta l
K
Exch.
K
Exch.
Ca
Exch.
Mb
Percentage Clay .702 .301 .873 .651 .843
Exchangeable K .555 .873 .459 mmm .559 .769
# K S a tu ra tio n -.0 5 1 .272 .369 .593 -.202 .044
A v a il. K; HC1 6  1:10 > 9 3 .873 .475 .948 — —
A v a il. K; HC1 @ 1:20 .529 .893 .480 .975 .595 .776
A v a il. Kj NffyQAc @ 1:10 .5^9 .903 .441 .984 —
A v a il. K; NH^ QAc & 1:20 .546 .901 .441 .987 .540 .747
A v a il. Ca; HC1 @ 1:20 .530 .3  95 -.022 .275 .925 .630
A v a il. Mg; HC1 &  1:20 > 7 2 .704 .408 .642 .895 .908
C ation Exchange Capacity .763 .858 .238 .722 .944 .921
$ Base S a tu ra tio n .032 .058 .398 .106 •66l .531
L east s ig n i f ic a n t  r  a t  the  
L east s ig n i f ic a n t  r  a t  the
Vfa le v e l  
5$ le v e l
= > 7 8  
= .374
k 2
th e  a v a ila b le  potassium  v a rie d  from  k'J ppm* in  Gypremort s i l t  loam to
155 ppm* in  Baldwin s i l t y  c la y  w ith  an average of 77 ppm. Wyatt and
P a tr ic k  ( l 4 l )  found t h a t  th e  a v a ila b le  potassium  by t h i s  method v a rie d  
from 30 to  1 6 k  ppm* in  t h i s  group o f  s o i l s .  A vailab le  potassium  
e x tra c te d  w ith  1*0 N ammonium a c e ta te  a t  th e  1:20 r a t i o  v a rie d  from 5^ 
ppm* in  Mhoon s i l t  loam to  4o6 ppm* in  Sharkey c la y  w ith  an average o f
13^ ppm* fo r  the  A llu v ia l  s o i l s  and from 1*6 ppm* in  Cypremort s i l t  loam
to  190 ppm* in  Baldwin s i l t y  c la y  w ith  an average o f 81 ppm* fo r  the  
Terrace so ils*  A vailable  potassium  e x tra c te d  by any method s tu d ied  was 
h igher in  th e  A llu v ia l s o i l s  than  in  th e  Older A llu v ia l  o r Terrace 
so ils*  Worsham and S tu rg is  (lUo) a ls o  found a  wide v a r ia t io n  in  the  
a v a i la b i l i ty  o f n a tiv e  potassium  in  s o i l s  o f th e  lower M iss iss ip p i 
d e l ta .
Exchangeable potassium  v a rie d  from 65 to  5^5 ppm. w ith  an average 
o f  164 ppm* in  the A llu v ia l  s o i l s  and from U6 to  201 ppm. w ith  an 
average o f 89 ppm. in  the  Older A llu v ia l  o r Terrace so ils*  D risk e ll 
(35 ) found th a t  the  exchangeable potassium  in  f iv e  major s o i l  s e r ie s  
o f  the Older A llu v ia l o r T errace s o i l  group v a rie d  from 39 to  195 ppm. 
w ith  an average of 101 ppm* Data in  Table 8 show th a t  a v a ila b le  
potassium  e x tra c te d  w ith  0 .1  N HC1 a t  th e  1:20 s o i l  to  so lu tio n  r a t i o  
was 82*9 and 92*7 p e r  cen t o f  th e  exchangeable potassium  in  the  
A llu v ia l and Older A llu v ia l  o r T errace s o i l s ,  re sp ec tiv e ly *  Tie 
s ig n if ic a n t  l in e a r  re g re s s io n  curve in  F igure 1 and c o r re la t io n  co­
e f f i c ie n t  in  Thble 9 show th e  a s s o c ia t io n  between a v a ila b le  potassium  
and exchangeable potassium* A vailab le  potassium  and exchangeable 
potassium  were h ig h ly  c o rre la te d  w ith  percen tage c la y  in  th e  so ils*
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Figure 1. R e la tio n sh ip  between exchangeable K and a v a i la b le  K 
e x tra c te d  w ith  0.1N HCL a t  1:20 s o i l  to  so lu tio n  r a t i o .
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Figure  2 shows th e  re la t io n s h ip  between exchangeable potassium  and 
percen tage  c la y .
T o ta l potassium  con ten t o f th e  s o i l s  v a rie d  from 1*76 p e r  cen t in  
Yahola s i l t  loam to  2 .19  p e r cen t in  Mxoon s i l t y  c la y  loam and in  
Sharkey c la y  w ith  an average o f 2 .00  per cen t f o r  th e  A llu v ia l  s o i l s .  
T o ta l potassium  v a rie d  from 1 .20  per cen t in  J e a n e re tte  s i l t  loam and 
in  Ib e r ia  s i l t  loam to  1*95 per cen t in  Baldwin s i l t y  c la y . The average 
f o r  th e  Older A llu v ia l  o r Terrace s o i l s  was 1 .49  p e r  c e n t .  Golden (MO 
found th a t  Commerce, Yahola, R ichland, J e a n e re tte  and Baldwin s o i l s  
con ta ined  1 . 80 ,  1 . 68 , 1 . 25,  1.69  and 1 .74  per cen t t o t a l  po tassium , 
r e s p e c t iv e ly .  Holmes and Hearn (6o) rep o rte d  th a t  th e  R o b in so n v ille , 
Sharkey and M ille r  s o i l s  con tained  a s  h igh  a s  2.U8, 2.67  and 3*04 per 
c en t t o t a l  &>0, re s p e c t iv e ly . Data in  Table 8 show th a t  a v a ila b le  and 
exchangeable potassium  were 0.60  and 0.81  per c e n t , r e s p e c t iv e ly , o f 
th e  t o t a l  potassium  in  the  A llu v ia l  s o i l s .  A v a ilab le  and exchangeable 
potassium  were 0.52  and 0.57  per c e n t, r e s p e c t iv e ly , o f th e  t o t a l  
potassium  in  th e  Older A llu v ia l o r T errace s o i l s .  F igure 3 shows th a t  
th e  a s s o c ia t io n  between t o t a l  potassium  and exchangeable potassium  in  
th e  A llu v ia l  and Older A llu v ia l  o r T errace s o i l s  was b a re ly  s ig n i f ic a n t .  
A s im ila r  a s s o c ia t io n  was found between t o t a l  potassium  and a v a ila b le  
potassium  in  th e  s o i l s .  Neidig and McDole (8 9 ) concluded th a t  t o t a l  
a n a ly s is  o f s o i l s  fo r  potassium  was o f l i t t l e  p r a c t ic a l  value in  
e s tim a tin g  crop y ie ld .
Percentage potassium  s a tu ra t io n  v a rie d  from 1 .1  to  2*9 p e r c e n t, 
w ith  an average o f 1 .9  per cen t fo r  the  A llu v ia l  s o i l s  and from 0 .5  to  
2 .2  p e r cen t w ith  an average o f 1 .3  per cen t fo r  th e  Older A llu v ia l  o r 
T errace  s o i l s .  A n o n -s ig n if ic a n t c o r re la t io n  was ob ta in ed  between
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F igure 2. R ela tionsh ip  between exchangeable K and c lay  
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Figure 3. R e la tio n sh ip  between exchangeable K and to ta l  K 
co n ten ts  o f  the  s o i l s .
percen tage  potassium  s a tu ra t io n  and t o t a l  potassium* A s ig n i f ic a n t  
p o s i t iv e  c o r r e la t io n  (*593) was ob ta ined  between percen tage potassium  
s a tu ra t io n  and exchangeable potassium*
Calcium c o n ten t o f  th e  s o i l s
Data on calcium  co n ten t o f  th e  s o i l s  a re  shown in  Table 3* A vail­
a b le  calcium  e x tra c te d  w ith  0 .1  N h yd roch lo ric  a c id  and w ith  1 .0  N 
ammonium a c e ta te  was s l i g h t l y  h ig h er a t  th e  1:20 than  a t  th e  1 :10  s o i l  
to  s o lu tio n  r a t i o .  Ohe ammonium a c e ta te  so lu tio n  e x tra c te d  s l ig h t ly  
le s s  calcium  th a n  th e  h y d ro ch lo ric  a c id  so lu tio n  a t  e i th e r  ra t io *  
A vailab le  calcium  e x tra c te d  by  th e  methods used was h ig h er in  th e  
A llu v ia l  s o i l s  th an  in  th e  Older A llu v ia l  o r  Tarrace s o ils*  A vailab le  
calcium  e x tra c te d  w ith  0 .1  N h yd roch lo ric  a c id  a t  1 :20  r a t i o  v a r ie d  
from 117*1- ppm* in  Commerce s i l t  loam to  5&05 ppm* in  Sharkey c la y  w ith  
an average o f  2672 ppm. fo r  th e  A llu v ia l  so ils*  A vailab le  calcium  
v a rie d  from 284 ppm* in  R ichland s i l t  loam to  10,420 ppm* in  Ib e r ia  
s i l t  loam w ith  an average o f 2408 ppm* fo r  th e  Older A llu v ia l  o r  Terrace 
so ils*
Exchangeable calcium  v a rie d  from 126l to  6740 ppm. w ith  an 
average o f  2769 ppm. in  th e  A llu v ia l  s o i l s  and from 547 to  6044 ppm. 
w ith  an average o f 2212 ppm* in  th e  Older A llu v ia l  o r T errace s o i l s .  
Hig h ly s ig n i f ic a n t  c o r r e la t io n  c o e f f ic ie n ts  (Table 9 ) were ob ta in ed  
between exchangeable calcium  and a v a ila b le  calcium  e x tra c te d  by th e  
d i f f e r e n t  m ethods. A p o s i t iv e  c o r re la t io n  (*559) was o b ta in ed  between 
exchangeable calcium  and exchangeable potassium* 2h c e r ta in  s o i l s ,  
p a r t i c u la r ly  i n  th e  Ib e r ia  and Yahola s e r ie s ,  low amounts o f  exchange­
ab le  potassium  occurred  w ith  h igh  amounts o f  exchangeable calcium .
Bie f i e l d  r e s u l t s  w ith  th e  Ib e r ia  and Je a n e re tte  s o i l s  show responses
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t o  f e r t i l i z e r  potassium  (125)* Response o f  sugar cane to  f e r t i l i z e r  
potassium  on O liv ie r  and R ichland s o i l s  can be expected due to  low 
amounts o f exchangeable potassium  in  th ese  s o i l s .  Response to  
f e r t i l i z e r  potassium  on Je a n e re tte  and Ib e r ia  s o i l s  can he expected 
due to  low amounts o f exchangeable potassium  and h igh  amounts o f 
exchangeable calcium  which may in te r f e r e  w ith  th e  ab so rp tio n  o f 
po tassium .
Percentage calcium  s a tu ra t io n  v a rie d  from 56.4  to  85.5  p e r cen t 
w ith  an average o f 64.5 p e r  cen t in  th e  A llu v ia l  s o i l s  and from 26 .0  to  
83*2 per cen t w ith  an average o f  51*6 per c en t in  th e  Older A llu v ia l  o r 
T errace s o i l s .
Magnesium co n ten t o f the  s o i l s
Data on magnesium con ten t o f  th e  s o i l s  a re  shown in  Table 4 . 
A vailab le  magnesium e x tra c te d  w ith  0 .1  N h y d ro ch lo ric  a c id  and w ith  1 .0  
N ammonium a c e ta te  was s l ig h t ly  h igher a t  th e  1:20  th an  a t  the  1:10 
s o i l  to  s o lu tio n  r a t i o .  The ammonium a c e ta te  so lu tio n  e x tra c te d  le s s  
magnesium th an  th e  hydroch lo ric  a c id  s o lu tio n  a t  e i th e r  r a t i o .  A va il­
a b le  magnesium e x tra c te d  w ith  0 .1  N h y d ro ch lo ric  a c id  a t  1 :20 r a t i o  
v a r ie d  from 331 ppm* In  Commerce s i l t  loam to  1565 ppm. in  Sharkey c lay  
w ith  an average of 771 ppm. f o r  the  A llu v ia l  s o i l s .  A vailab le  
magnesium v a rie d  from 169 ppm. in  O liv ie r  s i l t  loam to  IO89 ppm. in  
Je a n e re tte  s i l t  loam w ith  an average o f 533 ppm. in  th e  Older A llu v ia l 
o r  Terrace s o i l s .
Exchangeable magnesium v a rie d  from 274 to  1546 ppm. w ith  an 
average o f 594 ppm. in  th e  A llu v ia l  s o i l s  and from 151 to  848 ppm. w ith 
an average o f 448 ppm. f o r  the  Older A llu v ia l  o r T errace s o i l s .  Highly 
s ig n i f ic a n t  c o r re la t io n  c o e f f ic ie n ts  (Table 9 ) were ob ta ined  between
exchangeable magnesium and a v a ila b le  magnesium e x tra c te d  by th e  d i f f e r e n t  
methods* The A llu v ia l  s o i l s  g e n e ra lly  con ta ined  more exchangeable and 
a v a ila b le  magnesium th an  th e  Older A llu v ia l  o r  Terrace s o ils*
Percentage magnesium s a tu ra t io n  v a r ie d  from 12*9 to  28*6 per cen t 
w ith  an average o f  22*9 per cen t f o r  th e  A llu v ia l  s o i l s  and from 9*5 
to  26 .2  p e r cent w ith  an  average o f 19*0 p e r cen t fo r  th e  Older A llu v ia l  
o r  Tlerrace so ils*  C o rre la tio n  c o e f f ic ie n ts  shown in  Thble 9 in d ic a te  
th a t  th e  potassium  con ten t o f  th e  s o i l s  s tu d ie d  was more c lo s e ly  r e la te d  
to  th e  magnesium th an  th e  calcium  content*  However, t h i s  was n o t th e  
case in  th e  Je a n e re tte  and Ib e r ia  s o ils*
Sodium con ten t o f th e  s o i l s
Data on sodium con ten t o f  th e  s o i l s  a re  shown in  Table 5* A vail­
ab le  sodium e x tra c te d  w ith  0 .1  N h y d ro ch lo ric  a c id  and w ith  1 .0  N 
ammonium a c e ta te  was h igher a t  th e  1:20 th an  a t  th e  1:10 s o i l  to  
so lu tio n  ra tio *  The anmonium a c e ta te  s o lu tio n  e x tra c te d  l e s s  sodium 
th an  the  hydroch lo ric  a c id  so lu tio n  a t  e i t h e r  ra t io *  The average 
percentage sodium s a tu ra tio n  was 0*9 p e r c en t in  th e  A llu v ia l  s o i l s  
and 1*2 p e r cen t in  th e  Older A llu v ia l  o r Tlerrace s o i l s .
Cation exchange c ap a c ity  o f th e  s o i l s
Cation exchange c a p a c ity , exchangeable hydrogen co n ten t and pH 
v a lu es o f th e  s o i l s  a re  p resen ted  in  Table 6* Cation exchange cap ac ity  
in  th e  A llu v ia l  s o i l s  v a rie d  from 9*58 to  50*89 w ith  an average o f 
21*26 me* per 100 grams o f d ry  so il*  C ation  exchange c a p a c ity  in  th e  
Older A llu v ia l  o r Terrace s o i l s  v a rie d  from 9*09 to  36*38 w ith  an 
average o f  19*05 me* per 100 grams o f  d ry  so il*  D risk e ll  (35) found 
th a t  th e  average c a tio n  exchange c a p a c ity  o f  f iv e  major s o i l  types o f 
th e  Older A llu v ia l o r Tlerrace s o i l s  was 17*3 me* per 100 grams o f s o i l .
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Wyatt and P a tr ic k  ( l 4 l )  re p o r te d  t h a t  th e  c a tio n  exchange c ap a c ity  o f 
Cypremort, Baldwin and Ib e r ia  s o i l s  was 1 1 .9 , 19 .0  and 22 .8  me. p e r 
100 g ran s ,  re s p e c t iv e ly .
Percentage base s a tu r a t io n  in  th e  A llu v ia l  s o i l s  was composed o f 
1*9 per cen t po tassium , 64.5 per cen t calcium , 22*5 per cen t magnesium 
and 0*9 per cen t sodium o r a  t o t a l  o f  89 .8  p e r ' c e n t . Percentage base 
s a tu ra t io n  in  th e  Older A llu v ia l  o r Tlerrace s o i l s  was composed o f  1 .3  
per cen t po tassium , 51.6  per c en t calcium , 19 .0  p e r cen t magnesium,
1 .2  pe r cen t sodium o r a  t o t a l  o f  73 .0  pe r c e n t .  C o rre la tio n  co­
e f f i c ie n t s  in  Table 9 Bhov th a t  th e  exchangeable potassium  was c lo se ly  
a s so c ia te d  w ith  th e  c a tio n  exchange c a p a c ity , b u t th e  t o t a l  potassium  
was n o t a s so c ia te d  w ith  th e  c a tio n  exchange c a p a c ity .
In  th e  A llu v ia l  s o i l s ,  pH v a rie d  from 5*6 in  Commerce s i l t  loam to  
7*3 fo r  Yahola s i l t  loam w hile in  th e  Older A llu v ia l  and Terrace s o i l s  
i t  v a rie d  from 4 .8  fo r  Baldwin s i l t y  c la y  to  7*3 fo r  Je a n e re tte  s i l t  
loam and Ib e r ia  s i l t  loam. A wide v a r ia t io n  in  s o i l  r e a c tio n  occurred 
among some o f  th e  s o i l  ty p es a t  d i f f e r e n t  experim en tal lo c a tio n s .  I t  
i s  apparen t t h a t  a  d e f in i te  need fo r  lim ing  th e  s o i l  e x is ts  in  some 
a re a s .  Qhe pH v a rie d  from 4 .9  to  5*5 in  th e  Cypremort, O liv ie r  and 
Richland s o i l s .
P hysica l p ro p e r t ie s  and a v a i la b le  phosphorus co n ten t o f th e  s o i l s
Clay, o rgan ic  m a tte r , t o t a l  n itro g e n , and a v a ila b le  phosphorus 
co n ten ts  o f th e  s o i l s  a re  p resen ted  in  Table 7* Wide v a r ia t io n s  were 
found in  c la y  co n ten t o f  th e  A llu v ia l  s o i l s .  Shuker ( l l 6 ) s tu d ied  the  
p h y s ic a l p ro p e r t ie s  o f th e  Cypremort, Baldwin and Ib e r ia  s e r ie s  which 
a re  among th e  Older A llu v ia l  o r  T errace s o i l  group. He found th a t  
poor in te r n a l  s o i l  d rainage  and poor s o i l  s t ru c tu re  commonly occur
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In  th e se  s o i l s .  I t  was found t h a t  a v a ila b le  and exchangeable ca tio n s  
in c reased  s ig n i f ic a n t ly  w ith  an  in c re a se  in  c la y  co n ten t o f the  s o i l s .
Die o rgan ic  m a tte r  c o n te n t o f  th e  A llu v ia l  s o i l s  v a rie d  from 0.78 
per cen t in  Mhoon s i l t  loam to  3*66 p e r cen t in  Sharkey c la y . Organic 
m atte r co n ten t in  th e  Older A llu v ia l  o r  Terrace s o i l s  v a rie d  from 1 .18 
per cen t in  Cypremort s i l t  loam to  3*32 per cen t in  Je a n e re tte  s i l t  
loam. A s ig n i f ic a n t  p o s i t iv e  c o r r e la t io n  was ob tained  between organic 
m atte r con ten t and c la y  c o n te n t in  th e  s o i l s .  I b is  r e la tio n s h ip  i s  
shown g ra p h ic a lly  in  F igure 4 .  Wyatt and t r i c k  ( l 4 l )  ob tained  a 
s im ila r  re la t io n s h ip  between o rgan ic  m atte r and c la y  con ten ts of 
Cypremort, Baldwin and Ib e r ia  s o i l s .  Die average percentage organic 
m atte r fo r  each per c en t c la y  was 0.081 in  A llu v ia l  s o i l s  and 0.099 in  
Older A llu v ia l o r T errace s o i l s .  Diere w ere, however, some low values 
in  each group. S tu rg is  (124) p o in ted  o u t t h a t  s o i l s  must con ta in  as 
much a s  0.08  p e r cen t s o i l  o rg an ic  m a tte r  f o r  each per cen t o f c lay  to  
p reserve  th e  p h y s ic a l c o n d itio n s  n ecessa ry  f o r  crops to  e f f i c ie n t ly  
use a p p lied  f e r t i l i z e r s .  A lthough th e  average percentage organic 
m atte r fo r  each per c en t c la y  in  each s o i l  group was above 0 . 08, the  
o rgan ic  m atte r co n ten t a t  some o f th e  lo c a tio n s  was low and con­
sequen tly  th e  s o i l s  were in  poor p h y s ic a l c o n d itio n .
T o ta l n itro g e n  co n ten t v a r ie d  from 0 .0 4 l to  0.175 p e r cen t in  the  
A llu v ia l  s o i l s  and from 0.062 to  0.196 per cen t in  the  Older A llu v ia l 
o r Terrace s o i l s .  Die average percen tage  o f  t o t a l  n itro g e n  in  the  s o i l  
o rgan ic  m atter was 3*44 p e r c en t in  th e  A llu v ia l s o i l s  and 5*73 per cen t 
in  the  Older A llu v ia l  o r  T errace s o i l s .  I t  I s  no ted  th a t  th e  Older 
A llu v ia l  o r  Terrace s o i l s  were lower in  exchangeable bases b u t h igher in  
o rgan ic  m atte r c o n ten t than  th e  A llu v ia l  s o i l s .
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Y -  4 .0  + 7.6X + 0.98X2 
R -  0.704**
ALLUVIAL SOILS 
TERRACE SOILS
ORGANIC MATTER, per cent
F igure 4 . R e la tio n sh ip  between clay  and organic  m atter 
co n ten ts  o f the  s o i l s .
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Data on a v a ila b le  s o i l  phosphorus a re  p resen ted  In  Table 9 to  
complete th e  In fo rm ation  on th e  f e r t i l i t y  s ta tu s  o f  s o i l s  stud ied*  
Byrnside and S tu rg is  (26 ) made a  more complete study  o f  th e  s o i l  
phosphorus a s  r e la te d  to  response o f sugar cane to  f e r t i l i z e r  phosphorus*
Sugar Cane Y ield In  F e r t i l i z e r  Experiments
Sugar cane y ie ld  d a ta  ob tained  from ^9 f e r t i l i z e r  experim ents a t  
th e  28 experim en tal lo c a tio n s  a re  p resen ted  In  Thbles 10 and 11* Since 
th e  f e r t i l i z e r  trea tm e n ts  were in c reased  to  h ig h e r r a t e s  in  some o f th e  
experim ents in  i 960, y ie ld  d a ta  ob ta ined  from 195^ to  i 960 a re  re p o rte d  
in  Table 10 and y ie ld  d a ta  ob ta ined  from i 960 to  1963 a re  re p o rte d  In  
Table 11* Tie type  o f a n a ly s is  a p p lied  to  th e  y ie ld  d a ta  ob ta in ed  in  
each experim ent i s  shown in  Table 12. Che a n a ly s is  o f  v a rian ce  was 
c a lc u la te d  fo r  a l l  f e r t i l i z e r  trea tm en ts  to  o b ta in  a  l e a s t  s ig n i f ic a n t  
d if fe re n e e fo r  comparing th e  y ie ld  from any two f e r t i l i z e r  tre a tm e n ts . 
Another a n a ly s is  o f  v ariance  was c a lc u la te d  fo r  th e  y ie ld  d a ta  from on ly  
th e  3 * 2 x 2  f a c t o r i a l  w ith  N-P-K trea tm en ts*  Tie f a c t o r i a l  a n a ly s is  
was used to  determ ine th e  s ig n if ic a n c e  o f  th e  y ie ld  responses from th e  
in d iv id u a l  N, P and K f e r t i l i z e r s  and th e i r  in te r a c t io n s .
S ig n if ic a n t  d iffe re n c e s  in  th e  y ie ld  o f sugar cane due to  f e r t i l i z e r  
tre a tm e n ts  were ob ta in ed  in  17 o f th e  22 experim ents conducted on 
A llu v ia l  s o i l s  and in  20 o f th e  27 experim ents conducted on th e  Older 
A llu v ia l  o r T errace so ils*  Byrnside and S tu rg is  (26 ) found t h a t  the  
O lder A llu v ia l  o r  T errace s o i l s  were more responsive  to  f e r t i l i z e r  
phosphorus and potassium  than  th e  A llu v ia l  so ils*
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Tbble 10. E ffe c t  o f  f e r t i l i z e r s  on y ie ld  o f  p la n t  and s tu b b le  sugar 
cane in  to n s  p e r ac re  i n  experim ents conducted from 1954 to  I 960.
F e r t i l i z e r  
Treatm ent1 
N-PgOt-KgQ 
L bs./A .
1 -E dgefie ld  
Yahola s i l  
CP 52-68
2-Sknlthfield  
Commerce loam
CP 36-105
3 -S ta ith fie ld  
Commerce s i l
cp 36-105
5- L i t t l e  Texas 
Mioon loam
CP 36-105
P la n t 1959 riL.5^ S t0 6 F l/59 S t /6 0 Pl.'54 S t .^ 55 ist.^ 6
0-0 -0 24 .2 25 .3 13.6 25.1 20 .6 2 0 .4 21 .4 12 .1
40-0-0 24 .8 30.7 — 28.7 30.2 — m m
40- 0-60 23.9 31.4 — 27.6 30.2 ■■■■ —
4o -4o-o 23.4 - - ~ 30.3
4o -4o -6o 22 .2 32.2 ■■ m 26.9 — 32.4 — —
60-0-0 24 .4 31.7 — 28.9 — 28 .1 — m m
60-0-60 28 .1 33.3 — 29.8 — 28.5 — —
6o -4o-o 24.9 — — 2 7 .I
6o -4o -6o 26.9 31.7 m m 28.3 — 29.5 — ~
80-0-0 24 .3 33.1 18.5 28.1 22.7' 27 .2 26.2 18 .1
80-0-60 24 .7 33.1 22.1 31.2 24.7 30.2 25 .6 18 .9
8o -4o-o 24.3 — — 28 . 1 ' 25 .4
8o -4o -6o 26 .8 31.4 19 .4 27 .3 24 .8 2 9 .4 26 .4 20 .9
100- 0-0 — ~ 20.6 • — 25 .2 — 28 .0 20 .4
100- 0-60 — — 22.7 m m 26.7 — 28.7 21 .3
100- 40-0 — 24.5
100- 40-60 m m 23 .3 — 24.4 — 28 .0 22 .3
120- 0-0 ~ m m 22 .8 — 25.4 — 27.7 18.7
120- 0-60 m m m m 22 .7 mm m 25 .4 - - 28 .2 18 .9
120-40-0 m m 24.5
120- 40-60 — — 22.5 — 26.5 — 29 .0 23 .9
L .S .D . 5$ N.S. k . 9 1 .9 3 .3 N.S. 5 .1 2 .7 1 .6
•f’The lower r a t e s  o f N were a p p lie d  to  p la n t  cane
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T&ble 10 . C ontinued.
F e r t i l i z e r  6-L . Ttexas 8 -StaLtbfld. l4 -A lic e  B 1 6 -0 'S e i l
Treatment-1- Mioon s i l  Mioon loam Baldwin s i l  Baldwin s ic
N-I^Ck-KoO CP 36-105 CP 36-105 CP 44-101 CP 44-101
L bs./A . S t.'56 S t .*59 S tubble ’58 F1 .’56 S t.*57 S t .'58 P I .'56 S t .'59 St.^O
0-0-0 16.9 14.4 18.7 25.3 20.3 17 .6 15 .8 17 .6 11.3
40-0-0 — — ■■ mm 27.7 mmmrn — 19 .8 — —
40-0-60 — — — 28.7 mm mm — 20 .1 — —
4o -4o-o 20 .6 mm mm —
4o -4o -6o — mm mm — 32.4 — — 22 .0 —
60-0-0 — — — 27.5 — mm mm 19 .6 — mm mm
60-0-60 — — — 29.6 — — 22 .2 — —
60- 40-0 M mm — — mm mm — — 20.7 —
60-40-60 an mm — — 30.6 — — 22.4 MINI - -
80-0-0 26 .0 20.4 23.1 29.7 24.3 21 .3 21.1. 26.9 15 .8
80-0-60 28.4 21.1 24.4 30.3 30.3 24.9 21 .0 25.3 17 .0
8o -4o-o 26.6 22.7 24.7 • mm mm - - 23.2 26.7 17 .8
8o -4o -6o 28 .0 23.6 25.4 30.1 28.9 25.3 23 .0 31.0 18.9
100-0-0 25 .6 19.8 26.5 — 28.2 22.4 — 26.4 14.8
100-0-60 27 .0 21.4 25.4 28.7 23.9 ■■ mm 28.4 17.5
100-40-0 27.9 23.7 2 6 .6 WW m m m — 27.3 17 .0
io o -4o -6o 29.3 23.4 25.0 27.1 24.7 rnrnm 33.7 19 .2
120-0-0 25.4 19.0 24.1 mm mm 27.7 21 .3 — 28.2 16 .0
120-0-60 26 .6 19.8 25.8 mm mm 30.7 2 3 .8 — 31.8 18.1
120- 40-0 28.5 24.0 23.8 30.3 18.9
120-40-60 29 .0 24.3 2 7 .I — ■ 24.5 24.5 — 30.2 20 .8
L.S.D . 5$ 2 .0 3.7 4.2 2 .9 3.0 N.S. 2 .8 5.7 1 .8
■^ The low er r a t e s  o f N were a p p lied  to  p la n t  cane.
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Table 10 . Continued*
F e r t i l i z e r  17-A lice  B 21-Katy 22-C. Grove 23-V aufrey 24-V aufrey
Treatm ent3* J e a n e re tte  s i l  Ib e r ia  a l l  Ib e r ia  s i l  R a to u t. a l l  f tr to u t . s i l  
N-Po0c-Kb0 NCO 310 CP 36-13 GP 44-134 CP. 44^101 CP 44-101
L bs./A . P1.59 S t.*60 FL.55 StJ56 P la n t 1956 P la n t  I 955 P la n t 1956'
0 -0 -0 27 .4 22*0 18*5 14.9 22.7 18 .0 18 .1
40-0-0 31.4 ■■M 21 .8 26.7 20 .6 21 .8
40-0-60 31.0 m m 22*5 m m 26 .8 21.5 22.3
4o -4o-o 31.1 — •ami — MM — —
4o -4o -6o 32.8 ~ 23*5 m m 29 .8 26 .7 24.4
60-0-0 33.1 ■a mm 23*1 — 25.4 23 .1 23 .0
60-0-60 31.6 mm mm 22.2 — 25.8 23 .7 25.4
6o -4o-o 31.8 — m  m — — MOB
6o -4o -6o 31.3 « ■ 26.7 m m 2 6 .6 28 .6 27.7
80-0-0 31.7 28.6 23 .8 18.4 25 .6 24.0 24.5
80-0-60 32.6 28.4 24.3 18.6 27.7 26.3 23.9
8o -4o-o 32.3 26*9 MM — Mi Mi
8o -4o -6o 36.1 30.6 23.4 18.7 27.3 25.6 25 .8
100-0-0 — 28.8 mm —* 19.0 — — M m
100-0-60 — 29.4 •a« 20.3 ■■ mm —
io o -4o-o m  mm 26.2 — ~ — m m —
io o -4o -6o m m 31*7 mmm 20.8 — m m m  m
120-0-0 26*7 mrnrn 20 ,8 ~ — m m
120-0-60 — 30*3 mmm 25.5 mm mm m m
120- 40-0 — f 29*2 m m — •M«M m m m m
120- 40-60 mmrn 28*3 m m 22.2 — m m
L . S . D .  5# N . S . 4*5 3*2 1.7 2.9 5.2 1.7
^Bie lower r a te s  o f  N were a p p lied  to  p la n t  cane*
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Table 10 . Continued.
F e r t i l i z e r
Treatm ent1
25- Young In d . 
R ichland s i l  
NCO 310
26-Young In d . 
R ichland s i l  
CP 44-101
27-B ille a u d  
R ichland s i l  
CP 44-155
28-Young L id . 
O liver s i l  
CP 44-101
EL .*54 St.'55 P la n t 195*> Stubble *57 EL *59 S t . '6 0
0- 0-0 18 .9 12.3 15.2 17.6 25 .0 19 .0
4o -o -o 21 .4 M am 16 .3 MM 24.1 —
4o -o -6o 24.5 — 17 .0 MM 24.7 —
4o - 4o-o m m M W  ’ — - - 25.7 MM
4o -4o -6o 26.6 MM 17 .4 MM 27.6
60- 0-0 24 .0 17 .8 MM 26.3 —
60- 0-60 25 .9 — 18.3 MM 25 .8 —
6o-4 o- o MM — MM — 25.6 MM
6o -4o -6o 28 .8 MM 18.8 — 26.5 —
80- 0-0 23 .3 16.4 19.7 ' 22 .7 30.7 20.1
80- 0-60 25 .0 17.9 20.2 21.5 30.9 21 .9
8o -4o-o — — 22.3 27.5 20.7
8o -4o -6o 27 .6 20.9 21 .3 23.5 29 .0 23.9
100-0-0 — 19.6 — 20 .3 — 20.6
100- 0-60 ~ 23 .8 M M 22 .9  . MM 24 .0
100- 40-0 — M m M M 20 .8 MM 20.2
ioo -4o-6o m  mm 26.1 - - 23 .8 MM 23 .8
120- 0-0 — 22.8 — MM “ 23.1
120- 0-60 — 26 .9 — MM MM 20 .0
120-40-0 MW - - MM — — 23 .9
120- 40-60 — 28.2 M M M M  v MM 23.7
L .S .D . 5$ 1 .3 1 .6 0 .7 1 .9 3 .3 3 .4
^The low er r a t e s  o f  N were a p p lie d  to  p la n t  cane.
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Table 1 1 . E ffe c t o f  f e r t i l i z e r s  on y ie ld  o f p la n t  and s tu b b le  sugar 
cane in  to n s  pe r ac re  In  experim ents conducted from i 960 t o  1963 .
F e r t i l i z e r
Treatment-*-
N-PoOc-KpO
i & u / a:
4-Alma 
Commerce s i l  
CP 52-68
7-Harang 
Mioon s i l  
CP 52-68
9 - L l t t le  Texas 
Mioon loam 
CP 52-68
10-Be can Tree 
Mhoon s i c l  
CP 44-101
PL.62 S t.* 3 1 £ <t u> F l . 't t St.%1 CVl8 St.'bO S t.'& l
0- 0-0 28 .0 24 .8 36.8 28.5 25.6 14.7 22 .8 21 .3
40-0-0 27 .1 — — 33.4
40- 0-80 27 .9 — — 33.0
4o-4o-o 28 .6 MM MM 32.4
40-40-80 28.5 — — 33«1
80- 0-0 29 .6 28 .4 39.5 32.9 32.0 18 .8 32.6 27.9
80- 0-80 29 .4 29.2 40.3 35.5 31.8 16.2 32.3 26.2
80-40-0 27 .0 28.7 43.1 34.7 33.0 1 8 .0 30.3 28.2
80—40—80 28.2 29 .7 42.5 34.3 33.4 17.5 31.9 28 .4
120—0—0 27.5 29 .6 42.1 32.9 30.2 17 .1 30.8 25.5
120- 0-80 29.5 31.0 40.4 34.4 34.5 19.0 32.0 27.8
120-40-0 27 .1 27 .4 41.4 34.4 . 33.9 18 .3 32.0 28.7
120-40-80 30.1 29.2 44.7 35.6 34.3 19.5 32.9 28.6
160- 0-0 — 26.1 41.1 — 32.0 19.2 30.4 26.5
160- 0-80 MM 29 .9 42.2 MM 34.9 19 .8 32.0 26.5
160- 40-0 — 29.3 44.7 MM 33.6 20 .9 34.6 28.2
160- 40-80 — 29.9 44.7 MM 35.5 21 .8 33.6 29.7
L .S .D . 5# N.S. 2 .6 3.8 2 .1 2 .5 N.S. 3.9
■^QSie low er r a te s  o f N were ap p lied  to  p la n t cane.
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Table 11 . Continued.
F e r t i l i z e r
Treatm ent1
N-PgO^-KgO
L bs./A .
11-Caldw ell 
Mioon s ic  
CP 52-68
12-Pecan Tree 
Sharkey Clay 
CP 44-101
13-A lice B 
Cypremort s i l  
CP 52-68
15-A llce B 
Baldwin s i l  
NCO 310
Stubble '63 EL .*62 S t/63 S tubble '61 EL.'fiE S t . '63
0-0 -0 29 .3 21.2 24 .4 27.9 35.8 27 .3
40- 0-0 — 21.9 - - M  M 39.6 —
40- 0-80 — 18 .8 — 35.0 —
4o -4o-o — 21.4 — — 37.1
4o -4o -8o — 22.3 — — 37.6 M M
80-0-0 38.3 22.1 27.8 30.2 36.4 39.1
80-0-80 36.7 22 .3 26.3 31.9 38.8 34.6
8o -4o-o 36.5 22.5 29.7 29.7 40.1 38.8
80-40-80 38.6 23 .7 29.6 31.0 39.3 34.2
120-0-0 35.0 22 .6 29.3 31.5 38.3 35.6
120-0-80 38.1 22 .8 32.2 34.2 37.0 38.4
120-40-0 37.9 23 .0 31.4 34.7 38.4 37.1
120-40-80 37.7 24.1 31.3 33.3 39.8 39*2
160-0-0 37.1 M M 30.6 31.8 M  M 38.6
160-0-80 39.8 — 30.9 35.0 M M 40 .0
i 6o-4 o- o 40.7 — 30.7 29.4 — 38.2
160-40-80 41.3 - - 33.5 33.8 M  M 40 .8
L .S.D . 5# 3 .9 N.S. 3 .1 3.6 N.S. 3 .0
^The lower r a te s  o f  N were a p p lie d  to  p la n t  cane.
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Table 11 . Continued.
F e r t i l i z e r
Treatm ent
N-PoOc-KoO
IbsC /A t
18- S t .  John 
J e a n e re tte  a l l  
CP 52-68
19-Ra to u t  
J e a n e re tte  s i l  
CP 52-68
20-B atout 
J e a n e re tte  s i l  
CP 52-68
2 8 -Young's Ind . 
O liv ie r  s i l  
CP 44-101
P la n t 1963 Stubble 19&1 P I . *62 S t . '63 S tubble  1961
0-0-0 37.3 23.9 22.3 21.9 22 .0
4o-o -o 38.1 — 22.4 — —
4o -o -8o 38.0 — 23.2 — —
4o -4o-o 38.7 — 21.1 MM
4o -4o -8o 39.3 — 21.9 MM —
80-0-0 39.0 24.0 22.5 28.2 22.2
80-0-80 38.2 24.3 22.6 30.7 26.5
8o -4o-o 38.5 25.6 20.3 30.4 25 .0
8o -4o -8o 36.5 26.4 24.9 32.5 28 .8
120-0-0 36.9 24.1 21.0 31.6 23 .0
120-0-80 38.5 30.7 21.3 32.1 27 .6
120- 40-0 39.1 25 .8 22 .6 29.7 24.3
120-40-80 35.2 27 .0 22 .9 32.1 29.7
160-0-0 MM 26.5 — 29.5 25.5
160-0-80 — 28.0 32.9 24.5
i 6o -4o-o ~ 24.9 - - 33.0 26 .1
l 6o -4o -8o m m 27.7 — 34.4 26.5
L .S.D . % N.S. N.S. N.S. 2.9 N.S.
^The low er r a t e s  o f N were ap p lied  to  p la n t  cane.
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Table 12 . Analyses o f va rian ce  fo r  y ie ld  d a ta  o f sugar cane , s tu b b le  
C .P. 52-68, on Mhoon s i l t  loam a t  L i t t l e  Texas P la n ta tio n  ( lo c a tio n  9 ) 
i n  1961.
A nalysis o f  Variance w ith  A ll f e r t i l i z e r  T reatm ents
Source o f 
V a ria tio n
Degree o f 
Freedom
Sum of 
Square
Mean
Square
F
Value
R e p lica tio n 2 3.85 1.93 O.83
Treatm ent 15 353.96 23.60 10.17**
E rro r 30 69.58 2.32
T bta l ^7 427.39
L .S.D . f o r  comparing two trea tm en ts  ■ (2.32 x
1
2/ 3 )2 x 2.042 = 2 . 5  T/A.
■ A nalysis o f  Variance f o r  3 x 2 x 2  F a c to r ia l  w ith  NEK Treatm ents
Source o f 
V a ria tio n
Degree of 
Freedom
Sum of 
Square
Mean
Square
F
Value
R e p lica tio n 2 2.61 1.31 0 .74
N. 2 12.28 6 .14 3.^5*
P 1 17.29 17.29 9.71**
K 1 23.90 23.90 13.43**
N x P 2 0.71 0.35 0 .20
N x K 2 9.96 4 .98 2 .80
P x K 1 4.32. 4.32 2 .43
N x P x K 2 8.00 4 .00 2.25
E rro r 22 39.26 1 .78
T o ta l 35 118.33
L .S.D . f o r  comparing two le v e ls  o f  N ■ (1.78 x 2 /12  )2? a 1 .1  T/A. 
L .S.D . f o r  competing two le v e ls  o f P o r  K ■ (1 .78x^18 )^  ■ 0.9T/A .
* S ig n if ic a n t  a t  5 * * S ig n if le an t a t  1$.
i
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Response o f  Sugar Cane to  F e r t i l i z e r  Potassium
Sugar cane y ie ld  responses to  f e r t i l i z e r  potassium  o b ta in ed  in  
experim ents on th e  A llu v ia l  s o i l s  and Older A llu v ia l  o r  tterrace s o i l s  
a re  p resen te d  in  Thbles 13 and 14, re s p e c t iv e ly . Y ield responses were 
determ ined in  each experim ent by d iffe re n c e  between y ie ld  on p lo ts  
w ith  a p p lie d  potassium  and y ie ld  o f p lo ts  w ithou t a p p lie d  potassium  
a t  each o f th e  th re e  le v e ls  o f  a p p lied  n itro g e n  and th e  two le v e ls  
o f a p p lie d  phosphorus. Since th e  f a c to r ia l  a n a ly s is  o f  the  y ie ld  d a ta  
from each experim ent rev ea led  th a t  s ig n i f ic a n t  in te r a c t io n s  among 
f e r t i l i z e r  trea tm en ts  occurred  in  le s s  than 5 per cen t o f t h e . e x p e r i­
m ents, th e  responses to  potassium  were recorded a s  an average o f  th e  
d if fe re n c e s  between N and N-K trea tm en ts  and between H-P and N-P-K 
tre a tm e n ts  a t  th e  th re e  le v e ls  o f N. The responses to  potassium  were 
n o t h ig h ly  c o n s is te n t  among th e  le v e ls  o f N and P; so th e  responses 
were a ls o  recorded  a s  determ ined by a  method of com parison. By th e  
com parative method, th e  y ie ld  responses from f e r t i l i z e r  N, P and K in  
each experim ent were c a re fu l ly  examined and th e  response due to  
potassium  a t  the  N and P le v e ls  which appeared to  be m ost re p re s e n ta tiv e  
o f  th e  experim ent was recorded  a s  the  response to  po tassium . The 
f e r t i l i z e r  trea tm en t from which the response to  potassium  was ob ta ined  
in  each experim ent i s  shown in  Babies 13 and 14. Although a  human 
e r r o r  may be involved in  th e  method o f  comparison, i t  i s  f e l t  t h a t  th e  
responses determ ined by t h i s  method w ith  experim ents o f  long d u ra tio n  
a re  o f  more p r a c t ic a l  va lue  than  by th e  f a c to r i a l  method in  which on ly  
average responses a re  considered .
Table 13 . Sugar cane y ie ld  responses due to  f e r t i l i z e r  potassium  on A llu v ia l  s o i l s  by  th e  f a c t o r i a l  and
com parative methods o f  a n a ly sis*
Y ield f a c t o r i a l  Method Comparative Method
Exp*
Loc.
No. S o il  Type
A v a il.
S o il
K
Age
o f
Cane
w ith ­
o u t
P e r t .
Y ield
w ithout
KgO
Reap.
to
KgO
T re a t.
w ithou t
KgO
Y ield
w ithou t
TSq O
T re a t.
w ith
KgO
•aH 
.d 
O
as* Reap.to
X^ O
ppm. T/A. T/A. T/A.
N-F^-K gO  
L bs./A . T/A.
n-p2o^ -k^ o
L bs./A . T/A. T/A.
1 Yahola s i l 93 P I. 24.2 24.4 1 .1 80- 40-0 24.3 80- 40-60 26 .8 2.5
2 Commerce 1 96 P I . 25.3 31.8 0 .8 60-0-0 31.7 60-0-60 33.3 1 .6
2 Commerce 1 96 S t . 13.6 20 .6 1 . 9? 100-0-0 20 .6 100-0-60 22.7^ 2 .1 *
3 Conmerce s i l 86 P I. 25.1 28.5 0 .0 60- 40-0 27.1 60- 40-60 28 .3 1 .2
3 Commerce s i l 86 S t. 20.6 24.6 0 .8 80-0-0 22.7 80-0-60 24.7 2 .0
4 Commerce s i l 92 P I. 28 .0 27 .8 1 .1 80- 40-0 27 .0 80- 40-80 28 .2 1 .2
4 Commerce s i l 92 S t. 24.8 28.2 1 .6* 120-0-0 29 .6 120-0-80 31.0 1.4
5 Mhoon 1 117 P I. 20.4 28.5 1 .1 60-0-0 28 .1 60-0-60 28.5 0.4
5 Mioon 1 117 S t. 21.4 27.3 0 .2 100-0-0 28 .0 100-0-60 28.7 0.7
5 Mhoon 1 117 S t . 12 .1 19.1 0.7 100-0-0 20.4 100-0-60 21.3 0.9
6 Mioon s i l 78 S t. 16.9 26 .7 1 . 4* 8o -4o-o 26 .6 8o -4o -6o 28 .0 1.4
6 Mioon s i l 78 S t . 14.4 21 .6 0 .7 8o -4o-o 22.7 8o -4o-60 23 .6 0.9
Table 13 . Continued
Y ield f a c t o r i a l  Method C ooperative Method
Exp.
Loc.
Ho. S o il  Type
A v a il.
SoU
K
Age
o f
Cane
w ith ­
o u t
E e r t .
Y ield
w ithou t
K2O
Resp.
to
K^O
T re a t.
w ithou t
KgO
Y ield
w ithout
KgO
T re a t.
w ith
*>0
Y ie ld
w ith
Kj)0
Resp.
to
K^O
ppm. T/A. T/A. T/A.
N -P ^-K gO  
L bs./A . T/A.
K-i^Oc-KgO 
L bs./A . T/A. T/A.
7 Mioon s i l I l l S t . 36 .8 42 .0 0 .5 l6o -4o -o 44.7 160-40-80 44.7 0 .0
8 Mioon 1 57 S t . 18.7 24 .8 0 .7 120-40-0 23 .8 120-40-60 27 .1 3 .3
9 Mioon 1 78 P I. 28.5 33.5 0 .9* 120-40-0 34.4 120-40-80 35.6 1 .2
9 Mioon 1 78 S t . 25.6 32.4 1 .6 160-40-0 33.6 160-40-80 35.5 1 .9
9 Mioon 1 78 S t . 14 .7 18 .7 0 .3 120-40-0 18.3 160-40-80 19.5 1 .2
10 Mioon s i c l 110 S t. 22 .8 31.8  • 0 .7 120-40-0 32.0 120-40-80 32.9 0 .9
10 Mioon s i c l n o S t . 21 .3 27.5 0 .4 l60—40—0 28.2 120-40-80 29 .7 1 .5
11 Mioon s ic 227 S t. 29-3 37.6 1 .1 160-40-0 40.7 160-40-80 41 .3 0 .6
12 Sharkey c 3 n P I. 21 .2 22 .3 0 .1 80- 0-0 22 .1 80-0-80 22 .3 0 .2
12 Sharkey c 311 S t . 24 .4 29 .9 0 .7 160- 0-0 30.6 80-0-80 30.9 0 .3
Average f o r  A llu v ia l  S o ils P I . 24.7 29 .8 0 .7 27 .8 29 .0 1 .2
Average f o r  A llu v ia l  S o ils S t . 21 .2 25 .4 0 .9 28 .2 29.5 1 .3
^ S ig n if ic a n t  a t  5$ le v e l  o f  p ro b a b i l i ty .  
P I .  ■ P la n t cane; S t .  -  S tubble cane.
Table 14 . Sugar cane y ie ld  responses due to  f e r t i l i z e r  potassium  on Older A llu v ia l  o r  T errace s o i l s  by
th e  f a c t o r i a l  and com parative methods o f  a n a ly s is .
Y ield f a c t o r i a l  Method Comparative Method
Exp.
Loc.
No. S o il  Type
A v a il.
S o il
K
Age
o f
Cane
w ith ­
o u t
P e r t .
Y ield
w ithout
Kj>0
Besp.
to
KgO
T re a t.
w ithou t
KjpO
Y ield
w ithout
K^O
T re a t.
w ith
KgO
Y ield
w ith
K^O
Besp.
to
K^O
ppm. T/A. T/A. T/A.
N-PoOc-KpO
L bsl/A . T/A.
N-P20t-Kb0 
L bs./A t/ a . T/A.
13 Cypremort a l l 47 S t . 27 .9 31.2 2 . 0* 160- 0-0 31.8 160- 0-80 35.0 3 .2
14 Baldwin s i l 61 EL. 25 .3 28 .3 1 .3 60- 0-0 27 .5 60- 9-60 29 .6 2 .1
14 Baldwin s i l 6l S t . 20 .3 26.7 3 .2* 120- 0-0 27.7 120- 0-60 30.7 3 .0
14 Baldwin s i l 61 S t . 17.6 21.7 2 .5 120- 0-0 21.3 120- 0-60 23 .8 2 .5
15 Baldwin s i l 66 EL. 35.8 38.3 -0 .4 120-40-0 38.4 129*40-80 39.8 1 .4
15 Baldwin s i l 66 S t . 27 .3 37.9 0 .0 160-40-0 38.2 160-40-80 40 .8 2 .6
16 Baldwin s ic 155 EL. 15 .8 20 .8 1 .0 60-40-0 20 .7 60-40-60 22 .4 1 .7
16 Baldwin s ic 155 S t . 17 .6 27.7 2 .4 * 100- 0-0 26 .4 100- 0-60 28 .4 2 .0
16 Baldwin s ic 155 S t. 11 .3 16.7 1 .9* 120-40-0 18 .9 120-40-60 20 ,8 1 .9 *
17 Je a n e re tte  s i l 104 EL. 27 .4 31.9 0 .7 80- 0-0 31.7 80- 0-60 32.6 0 .9
17 J e a n e re tte  s i l 104 S t . 22 .0 27 .7 2 .1* 100- 0-0 28 .8 100- 0-60 29 .4 0 .6
Thble 14. Continued.
■ ■ Y ield f a c t o r i a l  Method Comparative Method
Exp.
Loc.
No. S o il  T^pe
A v a il.
S o il
K
Age
o f
Cane
w ith ­
ou t
E e r t .
Y ield
w ithout
Kq O
Beep.
to
KgO
Threat. 
w ithou t 
K^O
Y ield
w ithou t
K^O
w ith
K^O
Y ield
w ith
1^0
Besp.
to
K^O
ppm. T/A. t/ a . T/A.
N-PaOt-KpO
LbsT/A. T/A. ■sa*0 T/A. T/A.
18 J e a n e re tte  s i l 80 EL. 37.3 38.4 - 0 .8 120- 0-0 36 .9 120- 0-80 38.5 1 .6
19 J e a n e re tte  s i l 59 S t . 23 .9 25 .2 2 . 2* l6 o -4o -o 24 .9 l6o-4o-8o 2 7 .7 2 .8
20 J e a n e re tte  s i l 80 EL. 22 .3 21.7 1*1 40-0-0 22 .4 40-0-80 23.2 0 .8
20 J e a n e re tte  s i l 80 S t . 21 .9 30.4 2 . 1* 120-40-0 29 .7 120-40-80 32.1 2 .4
21 I b e r ia  s i l 67 EL. 18.5 22 .9 0 .1 40-0-0 21 .8 40-0-60 22 .5 0 .7
21 I b e r ia  s i l 67 S t . 14 .9 19 .4 2 . 1* 100- 0-0 19 .0 100. 0-60 20 .3 1 .3
22 Ib e r ia  s i l 85 EL. 22 .7 25 .9 0 .9 80- 0-0 25 .6 80- 0-60 27.7 2 .1
23 I h to u tv i l le  s i l 75 EL. 18 .0 22 .6 1 .2 80- 0-0 24 .0 80- 0-60 26 .3 2 .3
24 B a to u tv ille  s i l krj EL. 18 .1 23 .1 0 . 8* 60- 0-0 23 .0 60- 0-60 25 .4 2 .4 *
Table 14 . Continued.
Y ield F a c to r ia l  Method Comparative Method
Exp.
Loc.
No. S o il  IJype
A v a il.
S o il
K
Age
o f
Cane
w ith ­
ou t
B e rt.
Y ield
w ithout
K^O
Resp.
to
K^O
T re a t.
w ithou t
KgO
Y ield
w ithou t
K^O
T re a t.
w ith
KgO
Y ield
w ith
K^O
Resp.
to
k2°
ppm. T/A. T/A. T/A.
N-IfeQc-%0
L bs./A . T/A.
N-I^Oc-KgO
L bs./A . T/A. T/A.
25 R ichland s i l 82 EL. 18 .9 22 .9 2 .2 60- 0-0 24 .0 60- 0-60 25 .9 1 .9 *
25 R ichland s i l 82 S t . 12 .3 19 .6 3 .3 80- 0-0 16 .4 80-0-60 17 .9 1 .5
26 R ichland s i l 94 EL. 15.2 18 .0 0 .6 40-0-0 16 .3 40-0-60 17 .0 0 .7*
27 R ichland s i l 69 S t . 17 .6 21 .6 1 .4 100-0-0 20 .3 100- 0-60 22 .9 2 .6 *
28 O liv ie r  s i l 58 PL. 25 .0 26 .6 0 .8 4o -4o-o 25 .7 40-40-60 27 .6 1 .9
28 O liv ie r  s i l 58 S t . 19 .0 21 .4 1 .5* 100-40-0 20 .2 100-40-60 23 .8 3 .6*
28 O liv ie r  s i l 58 S t . 22 .0 24 .3 2 .9 8o-4o-o 25 .0 100-40-80 28 .8 3 .8
Average f o r  Tferrace S o ils PL. 23 .1 26 .3 0 .7 26 .0 27 .6 1 .6
Average f o r  T errace S o ils S t . 19.7 23 .6 2 .2 24 .9 27 .3 2 .4
♦ S ig n if ic a n t  a t  5$ le v e l  o f  p ro b a b i l i ty .  
P I .  = P la n t cane; S t .  = S tubble cane.
*e
R e su lts  from th e  f a c to r i a l  a n a ly s is
Y ield responses to  f e r t i l i z e r  potassium  a s  determ ined by th e  
f a c t o r i a l  method were p o s i t iv e  i n  a l l  experim ents on A llu v ia l  s o i l s .
A maximum response to  f e r t i l i z e r  potassium  o f  I .9 0  to n s  p e r a c re  w ith  
a  y ie ld  in c rease  o f  $ , 2  p e r cen t was o b ta in ed  on Commerce loam a t  
Sknlthfield P la n ta tio n  w ith  s tu b b le  cane* Average responses fo r  a l l  
lo c a tio n s  on A llu v ia l s o i l s  w ith  p la n t  and s tu b b le  cane were 0*7 and 
0*9 to n s  per a c re , re s p e c tiv e ly .
Ito s itiv e  responses to  f e r t i l i z e r  potassium  were ob ta ined  in  a l l  
except two experim ents on Older A llu v ia l  o r Terrace so ils*  A maximum 
response o f 3 .3  tons per acre  w ith  a  y ie ld  in c re a se  o f  16*7 p e r cen t 
was ob tained  on Richland s i l t  loam a t  Young's In d u s tr ie s ,  In c . w ith  
s tu b b le  cane* Average responses fo r  a l l  lo c a tio n s  on Older A llu v ia l  
o r Terrace s o i l s  w ith  p la n t  and s tu b b le  cane were 0*7 and 2*2 to n s  p e r 
a c re ,  resp ec tiv e ly *  Holmes (39) ob ta ined  s im ila r  r e s u l t s  which 
in d ic a te d  th a t  the  d e fic ie n cy  o f  potassium  was g re a te r  in  th e  Older 
A llu v ia l  o r Terrace s o i l s  along Bayou Teche th an  in  th e  A llu v ia l  s o i l s  
a long  th e  M ississipp i R iver and Bayou Iafouche* B iis  i s  p a r t i a l l y  due 
to  th e  f a c t  th a t  o ld e r s o i l s  a re  more weathered*
Ihe re la tio n s h ip  between a v a ila b le  s o i l  potassium  e x tra c te d  w ith  
0*1 N HC1 a t  1:20 r a t i o  and response o f p la n t  and s tu b b le  cane to  
f e r t i l i z e r  potassium  as determ ined by th e  f a c t o r i a l  method was 
evaluated* A reg re ss io n  equation  w ith  a  n o n -s ig n if ic a n t  c o e f f ic ie n t  was 
ob ta ined  fo r  t h i s  re la tio n sh ip *
R esu lts  from th e  comparative a n a ly s is
Y ield responses to  f e r t i l i z e r  potassium  a s  determ ined by th e  
com parative method were p o s it iv e  in  a l l  experim ents on A llu v ia l  so ils*
A maximum response o f  3 .3  to n s  pe r a c re  v i th  a  y ie ld  In c re ase  o f 13*9 
p e r  c en t vas ob ta in ed  on Mioon loam a t  Sknlthfield  P la n ta t io n  w ith  f i r s t  
s tu b b le  cane . Average responses f o r  a l l  lo c a tio n s  on A llu v ia l  s o i l s  
w ith  p la n t  and s tu b b le  cane were 1 .2  and 1*3 to n s  p e r a c re ,  
re s p e c t iv e ly .
Y ield  responses to  f e r t i l i z e r  potassium  were p o s i t iv e  in  a l l  
experim ents on Older A llu v ia l o r Iterrace s o i l s .  A maximum response o f 
3 .8  to n s  p e r a c re  w ith  a  y ie ld  in c re a se  o f 15.2  p e r  cen t was ob ta ined  
on O liv ie r  s i l t  loam a t  Young's In d u s tr ie s ,  In c . i n  L a fa y e tte  P a r ish . 
Average responses f o r  a l l  lo c a tio n s  on Older A llu v ia l  o r  Tbrrace s o i l s  
w ith  p la n t  and s tubb le  cane were 1 .6  and 2 »k  to n s  pe r a c re ,  
r e s p e c t iv e ly .
2ae r e la t io n s h ip  between a v a ila b le  s o i l  potassium  e x tra c te d  w ith  
0.1  N HC1 a t  1:20 r a t i o  and response o f p la n t  and s tu b b le  sugar came 
to  f e r t i l i z e r  potassium  a s  determ ined by  th e  com parative method i s  
shown in  F igure 5* A s ig n if ic a n t  re g re s s io n  equation  w ith  a  co­
e f f i c i e n t  o f  .620 was ob ta ined  fo r  t h i s  r e la t io n s h ip .  G reater 
responses were ob ta ined  on Older A llu v ia l  o r Usrrace s o i l s  th an  on 
A llu v ia l  s o i l s .  Bie re g re ss io n  curve shows th a t  a  p r o f i ta b le  response 
o f  more th an  one to n  per acre  was ob ta in ed  on s o i l s  which con ta ined  
l e s s  th an  120 ppm. o f  a v a ila b le  potassium . This i s  in  accordance w ith  
p rev ious work in  L ou isiana . S tu rg is  and Byrnside (125) re p o rte d  in  
a sumaary o f te n  years work t h a t  over 50 p e r cen t o f th e  s o i l s  te s te d  
in  th e  sugar cane a re a  was low in  exchangeable potassium  and th a t  
response to  f e r t i l i z e r  potassium  could  be expected  i f  th e  exchangeable 
potassium  i s  below 110- l 6o ppm. (27 )* Holmes (57) in  1937 found a  
h igh  n eg ativ e  c o r re la t io n  between s o i l  potassium  e x tra c te d  w ith  0.05  N
o
Y « 3.85 - .030X + . 00006X 
R » ,620**
•  -  ALLUVIAL SOILS 
O - TERRACE SOILS
O
O
O
•  o
80 90
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Figure 5. R e la tionsh ip  between response to  K2O and a v a ila b le  K e x tra c te d  w ith  0.1N HCL a t  1:20 s o i l  
to  so lu tio n  r a t i o .
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HC1 a t  1 :10 r a t i o  and response o f  sugar cane to  f e r t i l i z e r  potassium .
He ob ta ined  responses where th e  e x tra c ta b le  potassium  was l e s s  than  
260 ppm* M s  responsive  le v e l  o f potassium  i s  co n sid erab ly  h igher 
th an  le v e ls  s e t  i n  more re c e n t s tu d ie s .  Humbert (6l )  in  Hawaii found 
t h a t  th e  c r i t i c a l  l e v e l  o f  exchangeable s o i l  potassium  fo r  sugar cane 
was 75 ppm. Ayres and Hagihara (9 ) o b ta in ed  no y ie ld  in c re a se  due to  
f e r t i l i z e r  potassium  where th e  s o i l  con ta ined  more th an  100 ppm. o f 
potassium .
The c u rre n t g en e ra l recommendation fo r  f e r t i l i z e r  potassium  fo r  
sugar cane in  L ouisiana i s  80 pounds o f KgO per a c re .  This recommenda­
t io n  i s  in  c lo se  agreem ent w ith  those  in  o th e r  sugar cane producing 
a re a s .  According to  H allid ay  (50 ) th e  p re se n t world-wide recommenda­
t io n  o f  f e r t i l i z e r  potassium  f o r  sugar cane a t  th e  medium le v e l  o f
a v a ila b le  s o i l  potassium  o f  100 to  120 ppm. i s  82 pounds o f K^O per
a c re .
D efic iency  symptoms observed on lea v es  o f sugar cane on p lo ts  
w ithou t a p p lied  f e r t i l i z e r  a re  shown in  F igure 6 .  The lea v es  on the  
l e f t  s id e  show a  potassium  d e fic ie n c y  and th e  ones on th e  r ig h t  s ide
show a  n itro g e n  d e fic ie n c y . The p ic tu re  i n  f ig u re  7 a ls o  shows a
potassium  d e fic ie n c y  on lea v es  o f  sugar cane.
Uptake o f  fb tasslum  by Sugar Cane
Data on the  uptake o f  potassium  by sugar cane a re  shown in  Tables 
15 through 18 . These d a ta  were o b ta in ed  a t  h a rv e s t tim e from s ix  
r e p l ic a te d  f e r t i l i z e r  trea tm e n ts  in  fo u r  o f  th e  experim en ts. An 
a n a ly s is  o f  va riance  o f th e  d a ta  ob ta ined  a t  each lo c a tio n  was made 
a s  shown in  Table 19 .
Figure 6 . D efic iency  symptoms in  sugar cane* Hie th re e  
le a v e s  to  th e  l e f t  show a  potassium  d e fic ie n c y  and th e  
two leaves to  th e  r ig h t  show a  n itro g e n  d e f ic ie n c y .
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Figure 7 . Potassium  d e fic ie n c y  symptom in  sugar cane.
Table 15 • E ffe c t  o f  f e r t i l i z e r s  on y ie ld ,  p e r cen t o f  sucrose and potassium  uptake o f  sugar cane, 1 s t  
s tu b b le  C. P . 52-68, on Mioon s i l t  loanr- a t  l i t t l e  Texas P la n ta t io n  in  1961.
KgO in  Above-ground P la n t I b r t s
F e r t i l i z e r
Treatm ent
Cane
Y ield Sucrose
Sugar
Y ield
Tops and 
Trash
Ml l i a b le  
Cane
T o ta l
Growth
N-PpOt-KUO 
L bs./A . T/A. * L bs./A . L bs./A . L bs./A . L bs./A .
0- 0-0 25.60 12.05 1*81*9 99.7 79.1 178.8
80- 0-0 31.98 11.97 6384 87.9 56.5 ll*l*.l*
120- 0-0 30.19 12.21 5993 88.3 58.7 ll*7.0
120- 1*0-0 33.88 12.09 6737 9^.3 56.1* 150.7
120- 0-80 3^.51 12.23 6671 102.1 83.2 185.3
120-U0-80 3^.33 12 . 1*6 6806 99.0 69 .3 168.3
Average 95.2 67.2 162 . 1*
In c re ase  
Due to  KjjO^ 4.32** 0.02 678* 13 .8 2l*.5** 38 . 3**
^A vailab le  s o i l  K e x tra c te d  w ith  0 .1  N HC1 a t  1 :20  r a t i o  was 78 ppm.
^ In crease  due to  80 L bs./A . IG>0 w ith  N a p p lic a t io n s .
^ S ig n if ic a n t a t  5$; * * S ig n if le a n t a t  1$ .
Table 16. E ffe c t o f  f e r t i l i z e r s  on y ie ld ,  p e r cen t o f  sucrose and potassium  uptake o f  sugar cane, p la n t
C. P . 52-68, on Commerce s i l t  loanr- a t  Alma P la n ta t io n  in  1962.
KgO in  Above-ground P la n t A r t s
F e r t i l i z e r
Treatm ent
Cane
Y ield Sucrose
Sugar
Y ield
Tbps and 
Trash
Mi l i a b l e
Qane
T o ta l
Growth
If-PgOc-KpO
L bs./A . T/A. * L bs./A . L bs./A . L bs./A . L bs./A .
0- 0-0 27.98 11.87 **853 80.5 87 .8 168.3
80- 0-0 29.59 11.37 5322 97.8 86.2 183.9
120- 0-0 27.52 11.92 5170 89.7 66 .0 155.7
120-^ 0-0 27.08 11.92 1*31*8 87.1* 66 . 1* 153.9
120- 0-80 29.50 -11.68 5122 101.3 90 .0 191.3
120- 1*0-80 30.05 11.78 551*7 110.3 98 .1 208.5
Average 9l*.5 82 . 1* 176.9
In crease  
Due to  K>,0r 2 .97 -O.ll* 1199* 22 .9 31.7* 5h .6 * *
^A vailab le  s o i l  K e x tra c te d  w ith  0 .1  N HC1 a t  1 :20  r a t i o  was 92 ppm.
^ In c re a se  due to  80 L bs./A . KgO w ith  N and PgO^ a p p lic a t io n s .
♦ S ig n if ic a n t  a t  5$; ♦ ♦ S ig n if ic an t a t  1$.
Table 17 . E f fe c t  o f  f e r t i l i z e r s  on y ie ld ,  p e r 
s tu b b le  C. P . 52-68 ,  on Cypremort s i l t  loamr
c en t o f  sucrose and potassium  uptake o f  sugar cane, 1s t  
a t  A lice  "B" P la n ta t io n  in  1961.
KgO in  Above-ground P la n t I h r t s
F e r t i l i z e r
Treatm ent
Cane
Y ield Sucrose
Sugar
Y ield
Tbps and 
Trash
M U lable
fttno
T b ta l
GTowth
N-PsOrr-KpO
L bs./A . T/A. * L bs./A . L bs./A . L bs./A . L bs./A .
0- 0-0 27.88 14.02 6108 70.9 60 .7 131.6
80- 0-0 30.20 13.79 6556 76.4 62 .3 138.7
120- 0-0 31.52 13.86 6694 80.2 53.3 133.5
120- 1*0-0 3^.71 13.21 73H 75.1 62.3 137.1*
120- 0-80 3^.18 13.21 731*8 83.7 93*0 176.7
120- 1+0-80 33.32 13.76 7077 77.2 75 .2 152.1*
Average 77.3 67 .8 11*5.1
In crease  
Due to  KgO2 2 .66 -O.65 65U 3.5 39.7** 1*3.2*
^A vailab le  s o i l  K e x tra c te d  w ith  0 .1  N HCl a t  1 :20  r a t i o  was 1*7 ppm.
^ In c rease  due to  80 Ih s ./A . K^O w ith  If a p p lic a t io n s .
♦ S ig n if ic a n t a t  5#J ^ ^ S ig n if ic a n t a t  1$.
Table 18• E ffe c t  o f  f e r t i l i z e r s  on y ie ld ,  p e r  c en t o f  sucrose and potassium  uptake o f  sugar cane, p la n t
N. Co. 310, on Baldwin s i l t  loam a t  A lice  "Bn P la n ta t io n  in  1962 .
KgO in  Above-ground P la n t f o r t s  
^ f e r t i l iz e r  Cane Sugar lb p s and M illab le  T b ta l
Treatm ent Y ield  Sucrose Y ield  Trash Cane Gfrowth
N-PgOc-K^O 
lb s . /A . T/A. * L bs./A . L bs./A . L bs./A . L bs./A .
0- 0-0 35.81 15.77 8125 93 .4 112.4 205.8
80- 0-0 36.39 11+.92 8297 83 .8 73 .8 157.6
120- 0-0 38.33 11+.17 8544 86.3 74.7 161.0
120- 1+0-0 38.1+1+ 14.36 8341 91 .0 91 .1 182.1
120- 0-80 36.99 14.25 8123 86 .3 80 .0 166.3
120- 1+0-80 39.77 14.91 8936 97 .6 107.0 204.6
Average 89 .7 89 .8 179.6
In crease  
Due to  1^0^ 1.33 0.55 595 6 .6 15.9** 22 .5*
^A vailab le  s o i l  K e x tra c te d  w ith  0 .1  N HC1 a t  1 :20  r a t i o  was 66 ppm.
^ In c re a se  due to  80 L bs./A . K^O w ith  N and PgOtj a p p lic a t io n s .
♦ S ig n if ic a n t  a t  5& ♦ ♦ S ig n if ic an t a t  1$ .
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Table 19* A nalysis o f v a ria n ce  fo r  Potassium  uptake by m illa b le  sugar
cane, 1 s t s tu b b le  C. P . 52-68, on Mhoon s i l t  loam a t  L i t t le  Texas
P la n ta tio n  in  1961.
Source o f Degree o f Sum o f Mean F
V aria tio n Freedom Square Square Value
R ep lica tio n 2 215.59 107.80 1 .49
P 1 199.27 199.27 2 .76
K 1 1065.97 1065.97 14.75**
P x K 1 98.03 98.03 1.36
E rro r 6 433.49 72.25
T o ta l 11 2012.35
* * S ig n lf le an t a t  1$  l e v e l .
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Data on potassium  uptake ob ta in ed  on tftioon s i l t  loam a t  th e  L i t t l e  
Ibxas P la n ta tio n  In  1961 a re  shown in  Thble 15* The average potassium
uptake conta ined  i n  th e  to p s , m illa b le  cane and t o t a l  above-ground
growth was 93*2 , 67.2  and 162.4 pounds o f  K^O p e r a c re ,  re s p e c t iv e ly . 
Only 4 l .4  per cen t o f th e  t o t a l  uptake was con ta ined  in  th e  m illa b le  
cane and a c tu a l ly  removed from th e  f i e l d .  The potassium  con ta ined  in  
th e  m illa b le  cane v a r ie d  from 1 .66  to  3*09 pounds o f 1C>0 p e r to n  w ith  
an average o f 2.15 pounds o f  &>0 per to n  o f m illa b le  cane. Golden 
(4-5, 46) s tu d ied  th e  potassium  uptake on f iv e  s o i l  ty p es  and rep o rte d  
a  range in  uptake from 2 .44  to  4 .15 pounds o f K^ >0 p e r ta n  o f m illa b le  
cane. Batasslum uptake con ta ined  in  th e  t o t a l  above-ground growth
v a rie d  from 4.45 to  6 .98  w ith  an average o f 5*18 pounds o f  KgO per ton
o f  m illa b le  cane. The a p p lic a t io n  o f  f e r t i l i z e r  n itro g e n  lowered th e  
potassium  uptake, b u t th e  uptake was in c re a se d  w ith  th e  n itro g e n  p lu s 
potassium  f e r t i l i z e r  tre a tm e n ts . S ig n if ic a n t  in c re a se s  in  potassium  
uptake due to  the  a d d itio n  o f  80 pounds o f  R>0 were 24.5  pounds o f KgO 
per a c re  in  th e  m illa b le  cane and 38*3 pounds o f &>0 p e r ac re  in  the  
t o t a l  above-ground growth. Increase  in  sucrose  c o n ten t due to  a d d itio n  
o f  potassium  was n o t s ig n i f ic a n t .  Samuels (112) in  Puerto  RLco found 
th a t  f e r t i l i z e r  potassium  a p p lic a t io n s  in c re a sed  th e  sucrose con ten t 
o f  sugar cane on ly  when s ig n i f ic a n t  in c re a se s  in  cane tonnage due to  
potassium  a p p lic a tio n s  were o b ta in ed .
Data on potassium  uptake ob ta ined  on Commerce s i l t  loam a t  Alma 
P la n ta tio n  in  1962 a re  shown in  Thble 16. Average potassium  uptake 
con ta ined  in  th e  to p s , m illa b le  cane and t o t a l  above-ground growth was 
9 4 .5 , 82 .4  and 176.9 pounds o f  KgO p e r a c re ,  re s p e c t iv e ly . Only 46.6 
p e r cen t o f th e  t o t a l  uptake was con ta ined  in  th e  m illa b le  cane.
8o
Average potassium  uptake p e r to n  o f  m illa b le  cane was 2*87 pounds o f  KgO 
in  th e  m illa b le  cane and 6*17 pounds o f  1C>0 i n  th e  t o t a l  above-ground 
grow th. S ig n if ic a n t in c re a se s  in  potassium  uptake due to  th e  a d d itio n  
o f  80 pounds o f KgO were 31*7 pounds o f K^O p e r a c re  i n  th e  m illab le  
cane and 54.6 pounds o f  KgO p e r a c re  in  th e  t o t a l  above-ground growth.
Data on potassium  uptake o b ta in ed  on Cypremort s i l t  loam a t  A lice  
”B" P la n ta t io n  in  1961 a re  shown in  Thble 17. Average potassium  uptake 
con ta ined  in  th e  to p s , m illa b le  cane and t o t a l  above-ground growth was 
77*3; 67.8  and 145.1 pounds o f KgO p e r a c re ,  re s p e c t iv e ly . Die m i l l -  
ab le  cane con ta ined  46.7  per cen t o f th e  potassium  in  th e  t o t a l  above­
ground growth. Average potassium  uptake per to n  o f  m illa b le  cane was 
2 .12  pounds o f K^O in  th e  m illa b le  cane and 4*54 pounds o f KgO in  th e  
t o t a l  above-ground growth. Average in c re a se s  in  potassium  uptake due 
to  th e  a d d itio n  o f  80 pounds o f KgO were 39*7 pounds o f  KgO per ac re  
i n  th e  m illa b le  cane and 43*2 pounds o f KgO p e r  a c re  in  th e  t o t a l  above­
ground growth.
Data on potassium  uptake ob ta ined  on Baldwin s i l t  loam a t  A lice 
"B" P la n ta tio n  in  1962 a re  shown in  Thble 18. Average potassium  uptake 
con ta ined  in  th e  to p s , m illa b le  cane and t o t a l  above-ground growth 
was 89 . 7# 89*8 and 179*6 pounds o f KgO p e r a c re ,  re s p e c t iv e ly . One 
h a l f  o r 50.0  per cen t o f th e  t o t a l  uptake was con ta ined  in  th e  m illa b le  
cane and a c tu a l ly  removed from th e  f i e l d .  Potassium  uptake contained  
in  the  m illa b le  cane v a rie d  from 1.95  to  3*14 w ith  an average o f  2 .39  
pounds o f  KgO per to n  o f m illa b le  cane. Potassium  uptake con ta ined  in  
th e  t o t a l  above-ground growth v a r ie d  from 4 .20  to  5*75 w ith  an average 
o f  5*18 pounds o f  KgO p e r ton  o f  m illa b le  can e . The a p p lic a tio n  o f 
f e r t i l i z e r  n itro g e n  a lone  lowered th e  potassium  up tak e , b u t the  uptake
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v as p a r t i a l l y  r e s to re d  w ith  complete f e r t i l i z e r .  S ig n if ic a n t  In c reases  
In  potassium  uptake due to  th e  a d d it io n  o f  80 pounds o f K^ O were 15*9 
pounds o f K^O per ac re  In  the  m illa b le  cane and 22*5 pounds o f  KgO per 
a c re  In  th e  t o t a l  above-ground grow th. Biese v a lu es  a re  much lower than  
f o r  th e  o th e r  lo c a t io n s .  An In c re a se  In  sucrose o f  0 .55 per cen t due to  
f e r t i l i z e r  potassium  was no t s ig n i f ic a n t .  Naquin (88) found th a t  sugar 
cane re c e iv in g  f e r t i l i z e r  potassium  and n itro g e n  gave b e t t e r  q u a l i ty  
ju ic e  th an  sugar cane re c e iv in g  f e r t i l i z e r  n itro g e n  a lo n e .
Ihe d a ta  ob ta ined  a t  the  fo u r lo c a tio n s  were analyzed by an 
a n a ly s is  o f  va riance  method f o r  combined experim ents. Die F values 
o b ta ined  a re  shown in  Table 20 . S ig n if ic a n t  d if fe re n c e s  were ob tained  
among th e  fo u r lo c a tio n s .  S ig n if ic a n t  d if fe re n c e s  in  th e  potassium  
co n ten t o f m illa b le  cane and t o t a l  above-ground growth were ob tained  
due to  a d d itio n s  o f  f e r t i l i z e r  po tassium . Burr and Tbnimoto (25) found 
th a t  w e ll- fe d  sugar cane p la n ts  con ta ined  th re e  tim es a s  much potassium  
a s  potassium  s ta rv ed  p la n ts .  I t  was found from th e  a n a ly s is  o f  the  
fo u r  lo c a tio n s  t h a t  f e r t i l i z e r  potassium  s ig n i f ic a n t ly  in c reased  th e  
sugar y ie ld  b u t n o t th e  cane y ie ld  (Table 2 0 ).
R a in fa ll  and Y ield  o f Sugar Cane
P re c ip i ta t io n  in  inches o f  r a i n f a l l  measured a t  each experim ental 
lo c a tio n  i s  shown in  Table 21 . Die r a i n f a l l  v a rie d  w idely  among months 
o f th e  y e a r , among years and among experim en tal lo c a t io n s .
Simple c o r re la t io n  c o e f f ic ie n ts  were c a lc u la te d  between r a i n f a l l  
du ring  d i f f e r e n t  p e rio d s  of th e  y ear and y ie ld  of sugar cane from th re e  
d i f f e r e n t  f e r t i l i z e r  tre a tm e n ts . C o rre la tio n s  were a ls o  ob tained  
between r a i n f a l l  and response o f sugar cane to  f e r t i l i z e r  potassium .
Table 20. F v a lu es  f o r  each source o f  v a r ia t io n  in  y ie ld ,  p e r cen t o f  sucrose  and potassium  uptake o f  
sugar cane c a lc u la te d  in  an a ly ses  o f  v a rian ce  f o r  combined experim ents f o r  th e  fo u r  experim ental 
lo c a t io n s .
Source
o f
V a ria tio n  .
Degree
o f
Freedom
F Value
Y ield
Per Cent 
Sucrose
Sugar
Y ield
KgO Content o f  Above-ground P la n t  B arts
Tops and M illab le  T o ta l 
Trash Cane Growth
R e p lica tio n 2 2.15 0.03 1.58 0.86 8 . 85** 0.66
L ocation 3 32.50** 162.57** U 5 .37** 4 .13 13.19** 7.37*
P 1 2.46 O.63 1,86 0.18 1 .62 1.07
K 1 3.78 0 .00 5.55* 4 .00 63.21** 34 .24**
Loc. x  P 3 0.28 0.61 1 .08 0.49 6.37* 3.32
Loc. x  K 3 0 .78 0 .61 0 .63 0.68 2 .29 1 .64
P x K 1 0 .57 2 .97 0.53 0.05 O.89 0 .10
Loc. x  P x  K 3 1.47 0.73 4.29 0 .30 2 .76 1.55
S i g n i f i c a n t  a t  5# le v e l ;  * * S ig n if le a n t a t  Vf> l e v e l .
Table 21 . P re c ip i ta t io n  in  inches o f r a i n f a l l  a t  experim en tal lo ca tio n s*
______________________ •________ E xperim ental L ocation  Humber ______________________________
1 2 ~  3 ^  ~  4 ~  5  6
Month 1959 1954 1956 1959 i 960 1962 1963 1954 1955 1956 1958 1959
January 5*1 6 .2 3 .5 5 .3 6 .4 7 .7 8 .1 6 .2 5 .8 3 .7 5 .8 4 .1
February 7 .1 1 .9 11.1 10 .1 3 .9 1 .7 3 .3 1 .3 4 .9 7 .4 3 .5 10 .3
Iferch 2 .8 2 .2 2 .6 2 .0 2 .1 4 .5 0 .3 1 .2 0 .0 3 .6 7 .0 2 .8
A p ril 3 .1 3 .4 3 .2 3 .9 3 .3 14 .6 3 .3 4 .5 8 .3 4 .0 2 .9 1 .7
May 5 .8 7«5 3 .1 7 .9 4 .2 11 .8 1 .6 8 .2 6 .3 8 .0 5 .7 12 .9
June 5 .1 2 .6 2 .9 5 .6 1 .7 3 .0 2 .9 6 .2 2 .5 6 .5 2 .2 4 .4
Ju ly 6 .2 8 .2 6 .5 15.3 3 .7 1 .2 11.3 14 .1 11 .3 5 .4 7 .8 13 .3
August 6 .5 3 .9 4 .3 7 .3 7 .7 6 .6 1 .3 3 .0 9 .3 2 .8 5 .2 8 .4
September 1 .0 7 .4 1 .5  ' 6 .0 1 .7 7 .4 2 .8 3 .8 3.6 7 .5 8 .6 2 .6
October 4 .2
CM•
vo 6 .6 4 .3 1 .7 7 .4 0 .0 3 .7 2 .1 1 .5 0 .9 5 .7
November 2 .5 1 .9 1 .4 4 .2 1 .7 1 .3 0 .4 2 .6 3 .0 3 .3 1 .4 0 .9
December 7 .1 5 .7 4 .1 6 .2 5 .2 4 .6 6 .2 5 .0 3-9 8 .1 . 1 .7 4 .4
Year T o ta l 56.3 56.9 44.8 78.0 43.3 71 .8 41.3 59.7 61 .0 61 .7 52.7 71 .4
A p ril-S e p t. 27.6 32.9 21.5 46.0 22 .3 44.6 23 . I 39.8 41 .3 34 .1 32.3 43 .3
P r io r  Yr. T otal 54*9 86.0 55.0 59.7 78.0 82 .0 71.8 73 .3 59.7 61 .0 75 .2 52.7
Table 21 . Continued.
E xperim ental L ocation  Number______________
1  9 10 ~  ~ 11~  12
Month 1553 195ET 1950 1951 1952 555o 1951 1953 1952 1953
January  3-1 5*^ 3-3 5*7 5 .7
February 5 .4 3 .7 4 .0 10.6 1 .2
March 1 .1 7 .1 2 .7 7 .1 2 .2
A p ril 2 .0 4 .5 5 .7 2 .2 2 .7
May 3-3 2 .9 4 .1 4 .6 1 .1
June 9 .1 9 .6 3 .7 10.7 7 .5
Ju ly 7 .9 9 .7 5.6 7 .5 1 .9
August h . 5 6 .0 8 .1 10 .7 3 .0
September 5 .3 5 .6 0 .9 10 .0 2 .5
October 0 .1 1 .7 3 .0 0 .9 2 .2
November 10 .9 1 .4 1 .7 8 .3 1 .4
December 4 .8 2 .4 3 .9 7 .8 h . 9
Year T o ta l 57.3 59.7 46.7 86.0 36.3
A p ril-S e p t. 32 .1 38.1 28.1 45 .6 18 .7
P r io r  Yr. T o ta l 39.6 61.7 71 .4 1*6.7 86 .0
4 .1 6 .2 3 .0 3 .8 3-5 2 .1
5 .1 10 .0 5 .8 1-7 5-6 5 .1
5 .8 12 .8 0 .6 1 .8 1 .1 2 .1
3 .2 3.6 1 .4 2 .4 1 .9 0 .5
1 .5 5 .3 2 .7 1-9 2 .2 4 .0
0 .7 8 .5 7 .9 6 .9 9-^ 14 .0
6 .7 8 .4 4 .0 3 .2 9-3 5 .3
10 .2 7*5 4 .1 4 .1 3 .0 2 .1
3 .^ 7 .5 4 .4 1 .4 6 .4 1 .5
7 .7 0 .8 0 .0 2 .2 0 .0 0 .8
0 .1 5 .8 8 .4 1 .6 12.7 7 .5
3 .7 5 .8 4 .1 2 .3 4 .4 6 .1
52.2 82 .0 46.6 33-1 59.7 51.1
25.7 40.7 24 .6 19-9 32.4 27 .4
76 .8 52.2 30 .0 82 .0 82 .0 45.6
Table 21 . Continued
Experim ental L ocation  Number 
l 5  15 15 17 1H
Month 1955 1957 1955" 1962 1963 1955 1959 195o I 959 1966
January  1 .5  0 .0  5*0 3«1 5»8
February 4 .4 1 .4 3*5 0 .2 3 .1
March 0.5 5 .7 3.5 1 .3 0 .1
A p ril 2 .5 3.5 3 .0 1 .6 0 .6
May 5 .4 0 .6 4 .0 1 .6 2 .8
June 1 .2 12 .4 1 .5 6 .8 11 .4
Ju ly 6 .4 4 .8 6 .4 2 .5 5 .9
August 2 .5 1 .7 5 .9 1 .8 4 .0
September 1 .0 5 .1 3 .4 2 .8 16 .3
October 0 .1 7 .8 0 .8 1 .0 1 .5
November 1 .8 3 .6 1 .9 1 .3 7 .1
December 5 .4 2 .1 1 .2 1 .5 5 .1
Year T o ta l 32.8 48.6 4o . i 25 .3 63 .7
A p r il-S e p t. 19 .1 28.2 24 .2 17 .0 4l . o
P r io r  Yr ,  T o ta l 51.1 32.8 48.6 51.1 25 .3
4 .4 3 .3 0 .7 3 .9 0 .0 3 .4 4 .7
4 .6 9 .1 4 .8 10.2 3 .4 2 .7 2 .7
5 .3 2 .2 4 .4 2 .6 4 .5 0 .8 3 .6
3 .3 3 .6 5 .6 1 .2 3 .8 0 .7 1 .9
6 .9 10 .8 2 .1 9 .9 2 .4 1 .6 7 .7
5 .6 2 .6 4 .6 3 .3 1 .0 6 .1 6 .8
10 .7 10.5 6 .5 8 .7 6 .8 5 .1 10 .1
8 .9 9 .5 13 .3 4 .1 10 .1 4 .6 6 .5
7 .0 2 .6 1 .5 4 .7 4 .0 3 .7 4 .1
1 .2 9 .0 3 .9 9 .9 5 .2 0 .0 1 .8
0 .8 0 .6 1 .3 0 .1 0 .5 ^ .9 4 .4
1 , 5 3 .8 5 .7 3 .8 4 .0 2 .7 9 .0
59 .3 67 .4 54.1 62 .2 45.6 36.1 63 .2
41.7 39.5 33.5 31 .8 28 .0 21 .6 37.1
70 .4 59 .3 67 .4 40 .1 62.2 42 .3 45 .6
Table 21 . Continued.
E xperim ental L ocation  Number
Month
20 21 22
1955- , 2?
26
1955* 1957
28
1962 19&3 1955 195& 195^ 1955 1959 I960 1961
January 4 .1 6 .6 5 .9 3 .3 3 .4 5 .2 4 .8 2 .3 1 .4 4 .1 2 .4 4 .7
February 1 .1 2 .6 3 .7 6 .6 11 .8 0 .9 7 .2 9 .2 5 .3 11.5 2 .9 4 .7
March 1 .5 1 .3 0 .0 2 .8 2 .4 1 .8 0 .0 3 .5 9 .0 2 .3 1 .7 2 .5
A p ril 1 .8 0 .5 6 .4 2 .2 1 .9 2 .5 6 .4 1 .8 6 .9 2 .8 2 .3 2 .6
May 0 .7 0 .2 5 .3 1 .0 5 .7 1 .4 13 .0 3.5 4 .6 6 .7 2 .3 8 .3
June 8 .6 11 .0 6 .8 2 .2 6 .2 1 .5 6 .5 6 .6 8 .8 5 .2 2 .8 10 .1
Ju ly 3 .8 7 .7 14 .2 4 .7 ' 6 .9 12 .8 4 .9 5 .1 3 .9 7 .9 7 .9 5 .0
August 3 .5 4 .1 14 .7 8 .9 7 .1 2 .1 8 .0 6 .1 4 .2 2 .6 6 .4 9 .5
September 5 .9 8 .1 4 .1 5 .4 3 .5 1 .1 1 .7 3 .1 8 .7 1 .4 0 .7 1 .0
October 1 .9 0 .0 1 .1 3 .6 1 .1 6 .6 0 .6 1 .6 5 .6 8 .5 2 .7 0 .8
November 0 .8 6 .8 3.2 '4 .5 0 .0 1 .6 3 .0 5 .6 4 .8 2 .5 0 .8 7 .2
December 6 .2 4 .1 3 .9 6 .6 7 .0 3 .1 5 .8 8 .0 3 .8 3 .9 5 .7 5 .5
Year T o ta l 39.8 52.9 69 .1 60.5 57.0 40.5 61.8 56.3 67 .1 59.3 38.5 66 .8
A p r il-S e p t. 24 .2 31.6 51 .4 33.3 31.3 21 .4 4o .4 26 .2 37.1 26.5 22 .4 41.5
P r io r  Yr. T o ta l 63 .2 39 .8 56.9 69.1 61.3 58.1 40.5 61.8 60 .1 54 .8 59.3 38.5
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The f e r t i l i z e r  trea tm e n ts  used were no f e r t i l i z e r ,  n itro g e n  o n ly  and 
complete f e r t i l i z e r *  Die p e rio d s o f  r a i n f a l l  used in  th e  c o r r e la t io n s  
were r a i n f a l l  du ring  each month, r a i n f a l l  du ring  fcferch, A p r il  and May, 
r a i n f a l l  du ring  June, Ju ly  and August, r a i n f a l l  from A p ril  th rough  
September, t o t a l  r a i n f a l l  f o r  th e  year and t o t a l  r a i n f a l l  f o r  th e  
p rev ious year* In  a d d itio n  to  ob ta in ing  th e  c o r re la t io n s  f o r  a l l  th e  
experim ents a s  a  group, th ey  were obtained  f o r  experim ents from 1954 
through  i 960 and fo r  experim ents a f t e r  1960* The c o r r e la t io n s  were a ls o  
c a lc u la te d  f o r  experim ents on th e  A llu v ia l s o i l s  and fo r  experim ents on 
th e  Older A llu v ia l  o r Terrace s o i l s  fo r  the  e n t i r e  p e rio d  1954-1963* 
F in a lly ,  th e  c o r r e la t io n  values were ob tained  fo r  experim ents w ith  
p la n t  cane and f o r  experim ents w ith  stubble cane fo r  th e  e n t i r e  period* 
Table 22 c o n ta in s  only  th e  c o rre la tio n  v a lu es which appear to  be 
im portant* Although se v e ra l o f th e  c o rre la tio n s  a re  s t a t i s t i c a l l y  
s ig n i f ic a n t ,  on ly  a  few a re  considered  h ig h ly  im portant* A m a jo rity  o f 
th e  c o r r e la t io n  v a lu es shows a  negative  a s so c ia t io n  between y ie ld  o f 
sugar cane and r a in f a l l*  G enerally , t h i s  a s s o c ia t io n  was more p ro ­
nounced on Older A llu v ia l  o r Terrace s o i ls  th an  on A llu v ia l  s o i l s  and 
more pronounced w ith  s tu b b le  than  w ith p la n t cane*
L ai (74) s tu d ie d  th e  r e la tio n s h ip  between r a i n f a l l  and y ie ld  o f 
sugar cane in  L ouisiana during  a  period  o f se v e ra l years* He concluded 
th a t  an  a s s o c ia t io n  occurred  between an e a r ly  dry  sp rin g  and h ig h er 
y ie ld s  o f sugar cane* This conclusion i s  in  genera l agreem ent w ith  th e  
r e s u l t s  ob ta in ed  in  t h i s  s tu d y . I t  i s  apparen t t h a t  ex cessiv e  r a i n f a l l  
du ring  th e  sp rin g  o f th e  year could cause a  re d u c tio n  in  y ie ld *  Die 
e x a c t reason  fo r  t h i s  a s s o c ia t io n  i s  not w e ll known* I t  i s  v e ry
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Table 22 . Simple c o r re la t io n  c o e f f ic ie n ts  showing th e  r e la t io n s h ip  
betw een r a i n f a l l  during  d i f f e r e n t  p e rio d s  and sugar cane y ie ld  In  
f e r t i l i z e r  experim en ts.
Number o f  Experim ents, r -v a lu e
S o il  Group,
Age o f  Cane,
Year o f  Experiment
P eriod
o f
R a in fa ll
Y ield
w ithou t
E e r t .
Y ield
w ith
N
Y ield
w ith
NBC
Ii nse 
CO 
K
August -.304* - .2 8 6 -.225 m m
47 E xperim ents, 
A l lu v ia l  and T errace ,
November .334* . 362* .429** m  •»
Mar.-May -.2 7 9 -.2 7 0 - .2 2 3 .130
P la n t  and S tu b b le , 
1954 to  1963 June-Aug. - ; i3 4 — — MSB
A p r.-S ep t. - .3 2 4 * 1 • 10 os VJ1
CVJ•1 W a*
P r io r  Year -.2 8 2 - . 338* -.434** -.2 2 9
January .118 .180 .253 -.409*
30 E xperim ents, Ju ly .114 .113 .117 -.383*
A llu v ia l  and T errace , 
P la n t and S tu b b le , October .274 . 379* .336 .134
1954 to  i 960
November - .2 0 3 -.269 -.423* —
Year T o ta l - .1 2 6 -.101 — - . 380*
November .227 .428 .554* .168
17 E xperim ents, 
A llu v ia l  and T errace , December - .3 6 7 -.3 2 8 - .2 3 4 . 650**
P la n t and S tu b b le ,
1961 to  1963 June-Aug. - .1 4 1 — .210 .504*
P rio r  Year - .4 4 1 - . 565* -.670** -.1 5 9
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liab le  22 . Continued*
Number o f  E xperim ents, r-V alue
S o i l  Group,
Age o f  Cane,
Year o f  Experiment
Period
o f
R a in fa ll
Y ield
w ithout
Pert*
Y ield  Y ield 
w ith  w ith  
N NHC
Response
to
K
22 E xperim ents, 
A l lu v ia l  S o ils  Gbly,
November .509* *502* . 608** —
P la n t and S tu b b le , 
1954 to  1963
P r io r  Year -.2 4 2 -.2 7 4  -.432* -.1 5 0
March -.342 -.462*  -.480* .267
A p ril - . 629** - . 583** -.552** .294
23 Experim ents, 
T errace  S o ils  Gbly,
August -.549** -.527** -.470* .120
P la n t  and S tu b b le , 
1954 to  1963
Mar.-May - . 498* -.462*  - .3 4 6 • 373
Apr*-Sept*. -.427*
CXI
O
N
H
.1ONCOOJ.I .150
Year T o ta l -.438* - .2 9 9  - .2 1 0 .198
P r io r  Year -.458* -•$99** -.645** —
18 Experim ents, 
A llu v ia l  and T errace ,
Jtine — -.2 6 4  -.279 -.530*
p la n t  Cane Obly,
1954 to  1963
June-Aug* -.476* - .3 8 0  - .4 3 9 -.161
A p ril -.452* -.408*  - . 388* ■■ tm
June .402* .328  .370* —
29 Experim ents, 
A l lu v ia l  and Terrace
September .260 •342 .397*
t
-.371*
S tubb le  Cane Gbly,
1954 t o  1963
October - . 372* -.2 4 4  - .3 5 8 .192
November .642** . 560** . 631** -.1 2 0
Mar.-May - . 438* -.445*  -.2 8 8 —
P rio r  Year - . 386* -.426*  - . 476** -.312
♦ S ig n if ic a n t  a t  5#i * * S ig n if le a n t a t  1 $  l e v e l .
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probably  t h a t  b e t t e r  c u l t iv a t io n ,  veed c o n tro l and f e r t i l i z a t i o n  
p ra c t ic e s  and b e t t e r  s o i l  a e ra t io n  a re  re sp o n sib le  fo r  g re a te r  y ie ld s  
du ring  a  year w ith  a  r e l a t i v e ly  d ry  sp rin g  season .
G eneral D iscussion
Although t h i s  study  p re se n ts  Inform ation  on th e  chem ical and 
p h y s ic a l p ro p e r t ie s  o f th e  s o i l ,  th e  potassium  uptake and r a i n f a l l  a s  
r e la te d  to  y ie ld  o f  sugar cane In  L ouisiana i t  has se v e ra l l im ita t io n s  
which should be d iscu ssed . S o ils  w ith in  the  A llu v ia l  group and w ith in  
th e  Older A llu v ia l  o r Tferrace group vary  w idely  in  t h e i r  p ro p e r t ie s .
I t  would have been b e t t e r  to  stu d y  th e  in d iv id u a l s o i l  types w ith in  
each group a s  w ell a s  by groups. Obis i s  p a r t i c u la r ly  tru e  fo r  the  
Old A llu v ia l  o r te r ra c e  s o i l s .  The Richland and O liv ie r  s o i l s  a re  
o ld e r , shallow er, and more d e p le te d  o f n u t r ie n t  elem ents than  the 
Cypremort, Baldwin, J e a n e re tte  and Ib e r ia  s o i l s .  There i s  a ls o  con­
s id e ra b le  v a r ia t io n  w ith in  a  s o i l  s e r i e s ,  i .  e .  a v a ila b le  potassium  
in  Baldwin s o i l s .
The depth  o f  th e  feed in g  zone in  th e  s o i l  should be considered in  
th e  de te rm ina tion  o f a v a ila b le  n u tr ie n ts  by chem ical methods. Shallow 
s o i l s  u su a lly  respond to  a p p lie d  potassium  a t  h ig h er s o i l  t e s t  va lues 
th an  r e la t iv e ly  deep s o i l s  such a s  th e  Yahola s o i l s  a t  lower t e s t  
v a lu e s . A lso , s ince  a  p o r tio n  o f th e  p la n t  ro o ts  feeds in  th e  su b s o il , 
th e  c o n tr ib u tio n  o f  th e  su b so il to  th e  growth o f  p la n ts  should be 
considered . Humbert (62 ) p o in ted  ou t t h a t  th e  volume w eight o f a s o i l  
should be considered  when c r i t i c a l  le v e ls  o f s o i l  n u tr ie n ts  a re  
e s ta b lis h e d .
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Although th e  amount o f  potassium  removed by a  crop i s  sm all 
r e l a t iv e  t o  th e  t o t a l  amount in  th e  s o i l ,  a  minimum le v e l  o f a v a ila b le  
potassium  should be m ain tained  to  produce norm al p la n t  growth* On th e  
o th e r  hand, th e  m aintenance o f a  ve ry  h ig h  le v e l  o f  a v a ila b le  
potassium  in  th e  s o i l  i s  n o t o n ly  a  n eed less  expense b u t a s  Clements 
(2 9 ) po in ted  o u t, i t  can cause d i f f i c u l t y  in  th e  c r y s ta l l i z a t io n  o f 
su g ar.
Bie amount and d i s t r ib u t io n  o f p r e c ip i t a t io n  have a  well-known 
in flu en ce  on th e  y ie ld  o f  c ro p s . This in flu e n c e  i s  p a r t i a l l y  due to  
e f f e c t  o f th e  s o i l  m oistu re  on th e  a v a i l a b i l i t y  o f  s o i l  and f e r t i l i z e r  
n u t r ie n t  elem ents to  p la n t s .  I t  i s  probable t h a t  du ring  dry  seasons 
th e  a v a i la b i l i t y  o f  s o i l  n u t r ie n ts  d ecreases  and th e  y ie ld  response to  
a p p lied  f e r t i l i z e r  in c re a s e s .  Worsham (l^O ) found th a t  in c re a s in g  
s o i l  m oisture to  s a tu ra t io n  in c re ased  th e  a v a ila b le  po tassium .
I t  i s  apparen t from t h i s  s tu d y  th a t  th e  response o f sugar cane to  
f e r t i l i z e r  potassium  v a rie d  w idely  and was n o t v e ry  h ig h ly  a s so c ia te d  
w ith  the  t o t a l  s o i l  po tassium . Bais was due in  p a r t  to  se v e ra l f a c to r s  
such as th e  n a tu re  o f th e  s o i l ,  dep th  o f  th e  s o i l ,  requ irem ents o f the  
c rop , p r e c ip i ta t io n  and o th e r  f a c to r s .  I t  was a ls o  due in  p a r t  to  th e  
co n d itio n s  under which th e  experim ents were conducted. Ihese  e x p e ri­
ments were conducted on p rivate ly -ow ned  p la n ta t io n s  which n a tu r a l ly  
n e c e s s i ta te d  t h a t  th e  experim ents conformed to  p la n ta t io n  p r a c t ic e s .
Rxese p ra c t ic e s  were n o t always h ig h ly  conducive to  good ex p erim en ta tion . 
In  o rder to  have more p re c is e  measurement o f  y ie ld  and c a l ib r a t io n  o f 
s o i l  te s t in g  methods w ith  y ie ld ,  i t  w i l l  be n ecessa ry  in  th e  fu tu re  to  
conduct f e r t i l i z e r  experim ents w ith  sugar cane under b e t t e r  c o n tro lle d  
co n d itio n s .
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Die response to  f e r t i l i z e r  potassium  was p o s i t iv e  in  most e x p e r i­
ments conducted and in  se v e ra l cases s t a t i s t i c a l l y  s ig n i f ic a n t .  Qhe 
a v a i la b le  potassium  co n ten t o f  s e v e ra l s o i l  s e r ie s  and some s o i l  ty p es 
w ith in  o th e r  s e r ie s  was a t  a  responsive  l e v e l  below 120 ppm. As th e  
y ie ld  o f  sugar cane in c re a s e s , th e  potassium  co n ten t o f  more s o i l s  w i l l  
be a t  a  responsive  le v e l  and consequently  th e  usage o f f e r t i l i z e r  
potassium  w i l l  in c re a s e . I t  i s  conceivable  t h a t  w ith in  th e  n ex t te n  
y e a rs , most o f  th e  sugar cane farm ers w i l l  be app ly ing  recommended 
r a te s  o f  f e r t i l i z e r  potassium .
SUMMARY AND CONCLUSIONS
A study  was made o f  th e  t o t a l  s o l i  potassium , exchangeable c a t io n s , 
o th e r  s o i l  p ro p e r t ie s ,  th e  uptake o f potassium  and r a i n f a l l  a s  r e la te d  
to  y ie ld  and response o f sugar cane to  f e r t i l i z e r  po tassium . Forty- 
n ine  f e r t i l i z e r  experim ents were conducted a t  28 lo c a tio n s  on 16 s o i l  
ty p es o f th e  A llu v ia l  s o i l s  and Older A llu v ia l  o r T errace s o i l s  from
1951* to  1963.
A normal ammonium a c e ta te  so lu tio n  e x tra c te d  more potassium  from 
th e  s o i l s  th an  a  0 .1  N hyd roch lo ric  a c id  s o lu t io n . This was p a r t ic u ­
l a r l y  t ru e  f o r  s o i l s  r e l a t iv e ly  h igh  in  c la y  c o n te n t. More s o i l  
c a tio n s  were e x tra c te d  a t  a  1 :20 th an  a t  a  1 :10  s o i l  to  s o lu tio n  r a t i o  
w ith  e i th e r  e x tr a c ta n t .  Potassium  e x tra c te d  by th e  methods s tu d ied  
was g e n e ra lly  h igher in  th e  A llu v ia l  s o i l s  th an  in  th e  O lder A llu v ia l  
o r  T errace s o i l s .  Although th e  a v a ila b le  o r  0 .1  N h y d ro ch lo ric  a c id  
e x tra c ta b le  potassium  was s l ig h t ly  lower in  amount, i t  was h ig h ly  
a s s o c ia te d  w ith  th e  exchangeable potassium . A vailab le  potassium  was 
n o t h ig h ly  a s so c ia te d  w ith  t o t a l  s o i l  potassium , b u t  i t  was h ig h ly  
c o rre la te d  w ith  c la y  con ten t and to  a  le s s e r  degree w ith  o rgan ic  m a tte r  
co n ten t o f  th e  s o i l .  The p e r cen t o f  o rgan ic  m a tte r  fo r  each p e r cen t 
c la y  was on an average .085 in  th e  A llu v ia l  s o i l s  and .098  i n  the  
Older A llu v ia l o r Terrace s o i l s .
R e su lts  from a  f a c to r i a l  a n a ly s is  o f th e  y ie ld  d a ta  o f  sugar cane 
rev e a le d  th a t  a maximum y ie ld  response ob tained  to  f e r t i l i z e r  potassium
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v as  1 .9  to n s  per a c re  on A llu v ia l  s o i l s  and 3*3 to n s  p e r a c re  on Older 
A llu v ia l  o r  Terrace so i ls *  In  4 o f th e  experim ents on th e  A llu v ia l 
s o i l s ,  th e  response t o  f e r t i l i z e r  potassium  vas s ig n i f ic a n t .  Hie 
response to  f e r t i l i z e r  potassium  vas s ig n if ic a n t  In  10 o f  th e  e x p e ri­
ments on th e  Older A llu v ia l  o r Terrace s o i l s .
R esu lts  from a  com parative a n a ly s is  o f the y ie ld  d a ta  o f sugar 
cane rev ea led  th a t  th e  maximum y ie ld  response ob tained  to  f e r t i l i z e r  
potassium  vas 3*3 to n s  p e r ac re  on th e  A llu v ia l s o i l s  and 3*3 to n s  p e r  
a c re  on th e  Older A llu v ia l  o r T errace s o i l s .  T ie re la t io n s h ip  between 
a v a ila b le  s o i l  potassium  and response o f  sugar cane to  f e r t i l i z e r  
potassium  a s  determ ined by th e  com parative method o f a n a ly s is  vas 
s ig n i f ic a n t .  Tie re g re s s io n  equation  fo r  th i s  re la t io n s h ip  shows th a t  
a  p ro f i ta b le  response o f more th an  one to n  per a c re  vas ob ta in ed  on 
s o i l s  which con ta ined  l e s s  th an  120 ppm. o f a v a ila b le  po tassium .
G reater responses were ob ta in ed  w ith  s tubb le  cane than w ith  p la n t  cane .
As an  average o f  th e  4 lo c a tio n s  s tu d ied , th e  potassium  uptake p e r  
ton  o f  ml l i a b le  sugar cane was 2.38  pounds as KgO in  th e  mi l i a b l e  cane 
and 5.27 pounds a s  K£0 in  the  t o t a l  above-ground growth* Tie mi l i a b l e  
cane con tained  ^5 .2  per cen t o f  th e  potassium  In  the  t o t a l  above­
ground growth.
Simple c o r re la t io n  c o e f f ic ie n ts  between r a i n f a l l  du ring  d i f f e r e n t  
p e rio d s  o f  the  year and y ie ld  o f  sugar cane revea led  t h a t  in  many c ase s  
s tu d ie d  a  lower r a i n f a l l  vas a s so c ia te d  w ith  an Increase  in  y ie ld .
T ils  e f f e c t  was more pronounced on Older A llu v ia l o r T srrace  s o i l s  
th an  on A llu v ia l  s o i l s  and more pronounced w ith s tubb le  than  w ith  p la n t  
sugar cane.
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